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This report presents the results of the National 
Science Foundation's (NSF) Survey of Scientific Activities at 
Universities and Colleges^ 1971 ^ dealing exclusively with the 
employment of scientific and engineering personnel and the financing 
of scientific activities in U.S. institutions of higher education. 
The survey was conducted by mail questionnaires sent to 2^198 
universities and colleges that maintained science and engineering 
programs. Usable questionnaires were received from three-fourths of 
these institutions. The survey obtained employment figures for 
scientists and engineers ^ graduate students receiving stipends for 
part— time services as scientists^ and science technicians^ as of 
mid- January 1971. Current and capital expenditures for research, 
development, and instruction in the sciences and engineering were 
collected for academic year 1969-70. The statistics were analyzed by 
function, level of educational attainment, type of institution, field 
of science, geographic area, source of funds, cost item and type of 
research and development, as appropriate. Appendices include related 
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This report presents the results of NSP's Survey of Scientific 
Activities at Universities and Colleges, 1971, dealing exclusively 
with the employment of scientific and engineering personnel and the 
financing of scientific activities in U. S. institutions of higher 
education. It i.5 the fourth in a series of biennial surveys instituted 
in 19Sk^ The survey obtained eii5)loyment figures for scientists and 
engineers, graduate students receiving stipends for part-time services 
as scientists, and science technicians, as of mid-January 1971* Current 
and capital expenditures for research, development, and instruction in 
the sciences and engineering were collected for academic year 1969--70. 
The statistics were analyzed by function, level of education attainment, 
type of institution, field of science, geographic area, source of funds, 
cost item, and type of research and development, as appropriate. Separate 
data is available for Federally Funded Research and Development Centers, 
administered by universities and colleges, and medical schools. The survey 
was conducted by mail questionnaires sent to 2,198 universities and 
colleges that maintained science and engineering programs. Usable 
questionnaires were received from three-fourths of these institutions* 
Figures shown in the report, however, represent universe totals, since 
they include estimates for all nonrespondents . 
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general notes 



• Statistics shown in this report may not add to totals or subtotals because 
of rounding. 

• All percentage changes in trend statistics represent compound annual 
rates. 

• Financial data relate to the academic year, while employment figures 
relate to January of the designated year. For example, 1970 expenditures 
represent academic year 1969-70 and 1971 manpower data represent em- 
ployment levels as of January 1971. 

• Data for current R&D expenditures include estimates for departmental 
research and for other R&D costs for which most universities and colleges 
do not maintain separate records. 



FOREWORD 



There has been much in the news of recent years regarding the financial 
pHgljt in the Nation's universities and colleges. The rapid expansion in aca- 
demic science programs that occurred throughout the early and mid-sixties 
established continuing requirements for financing expensive science research 
and instruction operations. There then followed a period in which academic 
institutions experienced a leveling off, and in some cases a decline, in sup- 
port from their traditional sources of revenue, both governmental and pri- 
vate. Although recent increases in the level of Federal and private support 
are looked upon as hopeful signs of a reversal in this trend, many university 
administrators and public officials are advocating ways of stabilizing the flow 
of funds, particularly Federal funds, to institutions of higher education in an 
attempt to prevent large and unpredictable future fluctuations. 

This study is an integral part of the NSF continuing progra^n of periodic 
surveys designed to produce info.-mation on the scope and character of the 
Nation's investment in science and technology. Under this program all major 
sectors of the U.S. economy are covered, including industry, government, 
and' independent nonprofit organizations. The present report gives special 
attention to trends in the utilization of resources by field of science, type of 
institution, and source of financing. 

The National Science Foundation extends its appreciation to the officials 
of universities and colleges who provided the information upon which this 
report is based. 



September 1972 



H. Guyford Stever 
Director 

National Science Foundation 
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HIGHLIGHTS 



• Universities and colleges are experiencing significant shifts in the propor- 
tion of scientists and engineers primarily engaged in R&D performance in 
contrast to those employed as teachers (page 1). 

• In full-time-equivalent (FTE) terms, the employment of scientists in 
research and development declined 1 percent per year between 1969 and 
197! compared with an annual growth of 6 percent from 5965-69 
(page 1). 

• In contrast, the growth rate of teaching staff remained relatively constant 
at about 10 percent per year throughout the period; consequently, R&D 
scientists dropped from 26 percent of total staff in 1965 to 20 percent in 
1971 (page 1). 

• In FTE terms, graduate student employment increased 3 percent per year 
from 1969-71 compared wjth a 10-percent annual growth during 1965-69. 
The increase of graduate students working on R&D projects fell from an 
annual rate of 8 percent in the 1965-69 period to 2 percent per year from 
1969-71 (page 5). 

• Compared with a 9-percent annual growth from 1965 to 1969, the num- 
ber of technicians employed by universities and colleges actually declined 
since 1969. The curtailment of technician employment represents an 
effort by many universities to trim staff and programs for budgetary 
purposes (page 7). 

• Science expenditures in 1970 totaled S7.9 billion; this increase of 6 per- 
cent per year (1 percent in constant dollars)* over the S7.0 billion total in 
1968 compares with a 15-percent annual growth for 1964-68 (page 8). 



•Constant dollar data shown throughout this report are based on computations using the GNP 
implicit price deflator: the data represent estimates of price changes in science and engineering 
activities rather than precise indicators. 
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Federal financing of research and development leveled off to a 3-percent 
increase per year (a 2-percent annual decline in constant dollars) in the 
1968-70 period. Recent data, however, indicate that Federal obligations 
to universities and colleges will show a somewhat higher rate of increase 
for fiscal years 1972 and^l973 (page 10). 

Private institutions, more severely affected by the slowdown in R&D 
support than public institutions, increased science expenditures by 3 
percent per year from 1968-70, while public institutions maintained a 
9-percent annual rate. Both types had averaged an annua! growth of at 
least 14 percent in the 1964-68 period (page 12). 

Capital expenditures for scientific and engineering facilities and equip- 
ment dropped 5 percent per year during 1968-70, after an extraordinarily 
sharp rise (19 percent per year) between 1964 and 1968. Largely respon- 
sible for the shift were budgetary reductions in facilities-granting programs 
of Federal agencies; however, due to the tightening economic situation* 
capital expenditures funded from other sources also declined by 4 percent 
a year (page 1 6). 

For the first tjme since the inception of the current survey series, medical 
schools allotted less than one-half their science budget to current R&D 
expenditures, reflecting the greater instructional outlays required by in- 
creasing enrollments (page 65). 

Nearly all of the 1 1,300 scientists and engineers employed in university- 
administered FFRDC^s in 1971 worked full time on R&D projects - this 
number has remained virtually the same since 1 965 (page 1 9). 

R&D expenditures in university-administered FFRDC*s totaled S737 mil- 
lion, in 1970, six times the SI 21 million reported in 1953. The average 
annual percent growth from 1953 to 1970 was 11 percent. Since 1964, 
however, growth has slowed to 3 percent per year (page 21). 



INTRODUCTION 



This report presents the results of the National Science Foundation's 
Survey of Scientific Activities at Universities and Colleges, 1971, dealing 
exclusively with the employment of scientific and engineering personnel and 
the financing of scientific activities in U.S. institutions of higher education. 
It is the fourth in a series of biennial surveys instituted in 1964J Earlier 
surveys, conducted in 1954, 1958, and 1961 were more limited in scope 
than the current series. The 1 954 survey, for example, collected information 
on the scientific activities of only 190 "large'' institutions, while the 1961 
survey requested only manpower data. 

The survey obtained employment figures for scientists and engineers, 
graduate students receiving stipends for part-time services as scientists or 
engineers, and scientific and engineering technicians, as of mid-January 
I97L and current and capital expenditures for research, development, and 
instruction in the sciences and engineering during the academic year 1969- 
70. Data for universities and colleges are presented in part I of the report, 
while data relating to university-administered Federally Funded Research 
and Development Centers (FFRDC's) are presented in part 11. The mutual 
exclusivity of the figures in the two parts should be kept in mind when 
statistics shown in this report for universities and colleges (part I) are com- 
pared with other statistics, such as those published by the U.S. Office of 
Education, which reflect overall totals for higher education, including uni- 
versity-administered FFRDCV 

Totals for Federal academic science support shown in this report are not 
directly comparable to those published in the National Science Foundation's 
annual report to the President and Congress, Federal Support to Universities. 



Results of the 1964 survey were published in National Science Kuundatiun, Scientific 
Activities at Universities and Colleges. 1964 (NSF 68-22). 1968; those of the 1969 survey in 
Resources for Scientific Activities at Universities and Colleges. /9<59 (NSK 70-16), 1970 (Washington. 
D.C. 20402: Supt. of Documents. U.S. Government Printing Office). The results of the 1966 survey 
were not published separately, but summary figures were included in the report on the 1 969 survey. 
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Colleges, and Selected Nonprofit Instiiiitions' because financial figures pub- 
lished here represent actual expenditures of the educational institutions, 
while those for Federal agencies represent obligations to the institutions. The 
distinction between obligations (i.e., funds allocated by the source) and ex- 
penditures (i.e., funds actually spent by the performer) in any given year 
should be kept in mind when figures presented in this report are compared 
with statistics based upon the obligations of Federal agencies. 

The major conceptual difference between this report and the previously 
published reports in the series is that for the first time nonseparately budg- 
eted R&D expenditures (primarily departmental research) are included in the 
heading "Current R&D Expenditures" rather than "Current Expenditures 
for Instruction and Departmental Research." Tlie effect of this change is to 
augment the R&D expenditure totals by about S320 million in 1964, S370 
million in 1966, and S450 million in 1968. It is believed that this shift re- 
flects more accurately the apportionment of current funding emphasis be- 
tween research and development on the one hand, and instruction on the 
other. 

The manpower figures presented in this report incorporate a refinement in 
the definition of "scientists and engineers" to exclude physicians primarily 
engaged in patient care. This adjustment has led to a reduction in the figure 
for "total scientists and engineers employed" amounting to about 7,000 in 
January 1965, and about 5,000 in 1967 and 1969. 

Details regarding the scope, coverage, methods of estimating and limita- 
tions of the survey are presented in the technical notes in appendix A. Also 
reproduced in the appendixes are the consolidated questionnaires sum- 
marizing survey data for selected categories of institutions covered in the 
survey, as follows: Appendix B, 2,198 universities and colleges, including all 
medical schools; appendix C, 105 medical schools; and appendix D, 35 uni- 
versity-administered FFRDC's. Survey instructions are reproduced in appen- 
dix E- 



'Sec related reporls on mside cover. 
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Parti 

UNIVERSITIES AND COLLEGES 



Section 1. SCIENTIFIC AND TECHNICAL PERSONNEL 



This section of the report analyzes the princi- 
pal employment characteristics of scientific per- 
sonnel engaged in teaching, research, and other 
scientific and engineering activities in the 2,198 
universities and colleges with such programs in 
January 1971. Excluded from this section and 
elsewhere in part I are employment and fi- 
nancial characteristics of university-administered 
FFRDC's, which are shown separately in part 11 
of this report. 

Employment statistics reported here are ana- 
lyzed by employment status, function, discipli- 
nary field, type of institution (highest degree 
granted in the sciences and engineering), level of 
educational attainment (highest earned degree of 
the scientist or engineer), and geographic area. 
To the extent possible, statistics for 1971 are 
compared with data for earlier years.^ 



' Figures on the employment of scientists and engineers 
shown in this report for years prior to 1971 represent slight 
downward revisions (about 3 percent in 1969) from those shown 
in National Science Foundation, Resources for Scientific Activ- 
ities at Universities and Colleges, 1969 (NSF 70.16) (Washing- 
ton, D.C., 20402, Supt. of Documents, U.S. Government Print* 
ing Office, 1971), p.2. The revisions reflect principally the exclu- 
sion of M.D.'s and other health -professional personnel primarily 
engaged In patient care and other clinical activities in university* 
operated hospitals from scientific employment classifications. 



Rates of change in PTE' scientists and engineers 
engaged in research and development in universi- 
ties and colleges and all other sectors of the 
economy, 1965*69 and 1969-71 

Average annual percent change 
-4 -2 0 2 4. 6 
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PTE* scientists and engineers employed in univer- 
sities and colleges, by function 
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iVID TECHNICAL PERSONNEL 



Scientists and Engineers 



Rates of change in PTE* scientists and engineers 
engaged in research and development in universi- 
ties and colleges and all other sectors of the 
economy, 1965*69 and 1969-71 
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FTE* scientists and engineers employed in univer^ 
sities and colleges, by function 
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1971 



Universities and colleges employed 274,000 
scientists and engineers in 197L" an increase 
of 5 percent per year over the 246*000 em- 
ployed in 1969. This represents a reduced rate 
of increase from the 8-percent annual growth 
between 1965 and 1969. Part-time faculty and 
other professional staff continued to account for 
approximately one-fifth the total number of 
scientists and engineers. A large proportion of 
these professionals are utilized in evening pro- 
grams in institutions located in large metropoli- 
tan areas. Another sizable group are health-pro- 
fessionals employed in medical schools and uni- 
versity-owned hospitals. 

In terms of the full-time-equivalent (FTE) 
number of R&D scientists and engineers, how- 
ever, universities and colleges reported a small 
decline, less than 1 percent, during the 1969-71 
period, a marked change from the 6-percent 
average annual growth that occunred during the 
earlier 4 years. The latter period, 1969-71, was 
one of decline in the total number of R&D 
scientists and engineers in all sectors, of which 
universities and colleges account for about one- 
tenth. The decline in the academic sector was 
well below the rate of the other major sectors of 
the economy. 

Important shifts in the functional pattern of 
scientific and engineering employment are devel- 
oping as a result of the reduced rate of growth in 
Federal R&D support to universities and col- 
leges. Consequently, the PTE's in research and 
development dropped from 26 percent of total 
employment in 1965 to 20 percent in 1971. In 
contrast, FTE scientists and engineers in teach- 
ing increased 9 percent per year during 1969-71, 
nearly matching the 10-percent annual growth 
during the 1965-69 period. 



^Excludes graduate students working as scientists und engi- 
neers. These students are covered separately in a Inter section. 
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Educational attainment of scientists and engineers 
employed in universities and colleges 




SOURCE: Nitional Scitnct Foundation. 



Educational Attainment 



The attainment of the doctorate degree is 
increasingly important for employment within 
the academic sector. Since 1965 the proportion 
of employed scientists and engineers with doc- 
torate degrees has further increased while the 
proportion of naster*s and bachelor's degree 
holders have declined. 

In 1971, nearly two-thirds of all scientists and 
engineers employed at universities and colleges 
had a Ph.D. or a health-professional doctorate. 
This high proportfon with loctorate degrees is 
attributable to* the fact that most doctorate- 
granting institutions require an earned doctorate 
as a prerequisite for acquiring tenure faculty 
rank., Consequently, three-fourths of all the 
scientists and engineers in doctorate-granting 
institutions hold a doctorate degree, while in 
nonscience-degree-granting institutions,^ doctor- 
ate holders account for only 15 percent of 
the total. 



Field of Employment 

Each field of employment has maintained a 
relatively constant share of the total throughout 
the 1965-71 period. The most significant adjust- 
ment occurred in the social sciences, growing 
from 18 percent of the total in 1965 to 22 per- 
cent in 1971. Employment in the life sciences 
has increased steadily, although at a moderate 
7-percent annual rate from 1965 to 1971. Other 
areas such as mathematics and psychology ex- 
perienced rapid growth from 1965-69, and rath- 
er moderate growth during the 1969-71 period. 



^Here and elsewhere in this report, the terms **no'Science- 
degree" refers to institutions that offer no degrees in the sciences 
and engineering at the baccalaureate or higher level. 
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Scientists and engineers employed in universities 
and colleges, by field of employment 

(Thousands) 

120 I 1 




'Here and elsewhere in this report, the terms "no-science* 
degree" refers to institutions that offer no degrees in the sciences 
and engineering at the baccalaureate or higher level. 



1971 



Function 

The primary function of scientists and engi- 
neers in the academic sector shifted towards 
more teaching and less research between 1965 
and 1971. During this period those employed 
primarily as teachers increased from 68 percent 
of total employment in 1965 to 73 percent in 
1971, while those primarily engaged in research 
declined. Those teaching in the social sciences, 
psychology, and mathematics significantly in- 
creased their share of the total reported primari- 
ly as instructors. In contrast, no appreciable 
change in the distribution of research scientists 
occurred. Life scientists continued to account 
for three-fifths the number engaged primarily in 
R&D activities. 

Type of Institution 

Doctorate-granting institutions employed 64 
percent of all scientists and engineers and 86 
percent of the Hfe scientists in the university and 
college sector. The principal factor contributing 
to this concentration is the large number of per- 
sonnel employed in university-affiliated medical 
schools, hospitals, and agricultural experiment 
stations. 

Medical schools and their affiliated hospitals 
and clinics employed 56,000 scientists and "en- 
gineers, or 20 percent of those employed in all 
units of universities and colleges. Nearly all of 
the scientists employed at medical schools were 
life scientists and 84 percent of these were en- 
gaged in the medical sciences. These personnel 
accounted for 77 percent of all the medical sci- 
entists in the higher education sector. 

Social scientists rank second in terms of 
numbers employed, with 22 percent of the 
sector total. Their influence on employment lev- 
els within institutions granting master's, bache- 
lor's, or no-science degrees is, however, signifi- 
cant since they represent the predominant field 
of science with 36 percent, 39 percent, and 30 
percent of the total, respectively. 
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Geographic Distribution 

Universities and colleges in the highly urban- 
ized Middle Atlantic and East North Central di- 
visions account for 39 percent of total scientific 
and engineering employment. This ratio has re- 
mained constant for the last 6 years. 

Institutions in the West North CentJ*al division 
maintained a 7-percent annual growth from 
1969-71; however, this was significantly below 
the 10-percent rate established between 1965 
and 1969. The New England growth also slowed 
from a 9-percent annual rate between 1965 and 
1969 to only 3 percent in the 1969-71 period. 
Harvard University and the Massachusetts Insti- 
tute of Technology together employed 800 few- 
er scientists and engineers in 1971 than in 1969. 

There were seven States with 10,000 or more 
scientists and engineers employed in their uni- 
versities and colleges; together the.se seven ac- 
counted for 47 percent of the U.S. total. New 
York educational institutions lead the list with 
34,000 scientists and engineers followed by Cal- 
ifornia with 27,000. 
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Graduate Students 



This portion of the report summarizes statis- 
tical data on graduate students who devote part 
of their lime to graduate study while also receiv- 
ing compensation for part-time work. This cate- 
gory includes graduate students receiving com- 
pensation CIS teaching or research assistants and 
those receiving other forms of financial aid that 
require professional services in the sciences and 
engineering. Excluded are graduate students re- 
ceiving nonduty stipends and others who may be 
engaged in scientific and engineering activities 
on a noncompensatory basis. 

Total graduate enrollment in the sciences and 
engineering increased at a 6 percent annual rate 
between 1965 and 1971, while employed gradu- 
ate students increased by 8 percent per year. 
During this period employed graduate students 
increased from 22 percent of total enrollment in 
1965 to 26 percent in 1971. 

The 94,000 graduate students employed in 
universities and colleges in 197! represent an 
annual growth of 6 percent over the 84,000 em- 
ployed in 1969. This is a significant decrease 
from the 10-percent annual increase rate estab- 
lished between 1965 and 1969. Especially af- 
fected were students working in the physical 
sciences. These students, accounting for 26 per- 
cent of the graduate student total, experienced 
the lowest annual growth rate between 1969 and 
1971, at 3 percent. 

In terms of full-time equivalents, employed 
graduate students numbered 43,000 with an 
annual growth rate of only 3 percent. Like 
scientists and engineers, the number of PTE 
graduate students working on R&D projects 
experienced slower growth; the increase in their 
PTE numbers has fallen from an annual rate of 
8 percent in the 1965-69 period to only 2 per- 
cent per year from 1969-71. 
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Graduate studenuamployad* in universities and colleges/by field of employment 
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Tlic FTE number of graduate students work- 
ing as teaching assistants or instructors main- 
tained a liigher growth pattern tlian tliose work- 
ing on R&D projects. Strength in the employ- 
ment of graduate students as instructors in the 
life and social sciences as well as recent limita- 
tions of R&D funding account for the variance 
in growth patterns between graduate students 
in these two activities. 

The physical and life sciences together ac- 
counted for one-half the number of teaching or 
research assistantships in 1970, and provided 
employment for one-half the number of gradu- 
ate students working as scientists in 197 1. 

Graduate students working primarily as teach- 
ing assistants comprised the greatest proportion 
of employed students in all of the broad fields 
except the life sciences and engineering. In the 
life sciences both teaching assistants and those 
primarily working on R&D projects numbered 
11,200. However, 58 percent of the graduate 
students employed as engineers were primarily 
working on R&D projects. 
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Graduate students employed in universities and 
colleges; by field and function, 1971* 

Total: 94^ 
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From 1969 to 1971, institutions in the Mid- 
dle Atlantic division increased employment of 
graduate students at an annual rate of 8 percent, 
a higher rate than in the previous 4-year period. 
All other divisions experienced declining rates of 
growth in the current period when compared 
with employment patterns established between 
1965 and 1969. The West North Central division 
was hardest hit, dropping from an annual growth 
of 9 percent from 1965-69 to only 3 percent in 
the 1969-7] time frame. 
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Technicians 



Trends, 1965-71 

Tlie recent leveling off of Federal R&D sup- 
port to univeisities and colleges has imposed 
more severe limitations on technician employ- 
ment than on science professionals. Since 1969 
technicians have experienced a slight decline in 
numbers compared with a 9-percent annual in- 
crease from 1965-69. This curtailment in em- 
ployment has affected technicians employed in 
both R&D and "othef * activities at universities 
and colleges. 

Field of Employment and Function 

The life sciences accounted for three-fourths 
of all science and engineering technicians em- 
ployed at universities and colleges in 1971. Med- 
ical and health-related technicians working pri- 
marily in medical schools and affiliated hospitals 
alone represent 36 percent of the technician 
total. Biological technicians working in agri- 
cultural experiment stations along with large 
numbers in medical schools account for an addi- 
tional 28 percent of the total. 

Although 69 percent of all technicians were 
primarily employed on R&D projects in 1971, 
this ratio varied considerably when analyzed by 
field of employment. The heaviest concentration 
of R&D technicians, 77 percent, occurred in the 
biological sciences compared with only 58 per- 
cent in the social sciences. 

Type of Institution 

Science technicians are almost exclusively em- 
ployed at doctorate-granting institutions where 
extensive research in life science facilities re- 
quires large numbers of support personnel. Medi- 
cal schools were the principal employer of tech- 
nicians, accounting for 46 percent of the aca- 
demic sector total. More than three-fourths of 
these were medical technicians, with most of the 
remainder working in the biological sciences. 
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Technicians employed in universities and colleges 
grouped by highest science and engineering degree 
awarded, by primary function, 1971 
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Technician-Professional Ratios 

In carrying out R&D activities, doctorate- 
granting institutions averaged 65 technicians per 
100 FTE research professionals. This moderate 
utilization of technicians in R&D performance is 
more pronounced in medical schools where the 
ratio is nearly one technician per scientist or 
engineer. 

Number of technicians per 100 FTE scientists and 
engineers in universities and colleges grouped by highest 
science or engineering degree awarded, by function 
in which primarily employed, 1971 
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Section 2. SCIENCE EXPENDITURES 



Financing of Scientific Activities 

Universities and colleges in the United States 
allocated S7.9 billion in current and capital ex- 
penditures for research, development, and in- 
struction in the sciences and engineering during 
1970. This amount represents 33 percent of the 
S24.2 billion expended by universities and col- 
leges for all types of activities, a slight decline 
from the 36 percent ratio established in 1968.* 

Growth in science expenditures levelled off at 
6 percent per year (1 percent in constant dol- 
lars) for universities and colleges in the 1968-70 
period after averaging increases of 15 percent 
during the previous 4 years ( 1 2 percent in con- 
stant dollars). Total nonscience funding during 
the 1968-70 period, however, being less sensitive 
to fluctuations in Federal support, advanced at 
an annual rate of 1 6 percent. 

Doctorate-level institutions again, as in earlier 
survey years, accounted for nearly four-fifths of 
the total science expenditures. Nearly one-half 
of the remainder was spent by institutions grant- 
ing the master's as the highest degree. These 
proportions have remained relatively stable since 
1968. 

The recent slowdown in the growth of science 
expenditures is much more apparent in private 
institutions than in those under public control. 
Between 1964 and 1968 the rates of growth in 
the two groups were quite similar; but between 



' Estimates of total current and capital expenditures of 
universities and colleges are based on data in U.S. Office of 
Education, Projections of Educational Statistics to 1979^80 
(OE-1 0030.70) (Washington, D.C. 20402: Supt. of Documents. 
U.S. Government Printing Office, 1971), p. 91. The U.S. Office 
of Education figures for all institutions of higher education 
were adjusted to exclude expenditures of university-administered 
FFRDCs, which arc presented at the end of this report. 
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Total and science and engineering expenditures for 
all activities in universities and colleges, 1964-70 
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1968 and 1970 the gn wth rate in private insti- 
tutions was only one-third that in public institu- 
tions. Private institutions are more heavily de- 
pendent on Federal science support since public 
institutions receive a large share of their science 
expenditures from State and local government 
appropriations. 

Institutions under public control numbered 
1,054, including some 800 junior colleges. Al- 
though comprising only 48 percent of the insti- 
tutions surveyed, this group was responsible for 
64 percent of the scientific and engineering ex- 
penditures reported in the survey. Chiefly re- 
sponsible were 17 large State universities with 
S50 million or more in science expenditures.. 

During the 1968-70 period, the change in 
funding levels varied considerably among the 
three types of science expenditures. Science 
instruction showed a substantial 11-percent an- 
nual growth while current R&D expenditures 
managed only 5 percent per year. Capital ex- 
penditures actually declined 5 percent per year. 
The following table, showing the distribution of 
science and engineering expenditures, empha- 
sizes the continued growth in instruction and 
the levelling off of research and development 
and capital expenditures since 1964. 
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Selected characteristics of current and capital ex* 
penditures for research, development, and instruc- 
tion in the sciences and engineering in universities 
and colleges, 1970 

Total: $7,872.4 fnitlion 




Type of Expenditure 




Type of Institution 
(Bastd on highist digrtt awarded) 




Type of Control 



SOURCE: National Science Foundation 



Current R&D Expenditures 



The Nation's institutions of higher education 
allocated S2.9 billion to current expenditures 
for research and development in 1970, 1 1 per- 
cent of total R&D expenditures reported by all 
sectors of the economy. The 5-percent annual 
growth . /er the 1968 total marks a considerable 
slowdown from the average annual increase of 
13 percent between 1964 and 1968. When meas- 
ured in terms of 1964 dollars, growth in the 
1964-68 period drops to 10 percent per year 
and the 1968-70 increase is erased. 

The 1968-70 decline in the rate of R&D 
growth in the academic sector, however, was less 
than that experienced in the other sectors. The 
proportion of the Nation's R&D effort con- 
ducted in universities and colleges has increased 
from 8 percent in 1964 to 11 percent in 1970. 
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The Nation's institutions of higher education 
allocated S2.9 billion to current expenditures 
for research and development in 1970, 11 per- 
cent of total R&D expenditures reported by all 
sectors of the economy.. The 5-percent annual 
growth over the 1968 total marks a considerable 
slowdown from the average annual increase of 
1 3 percent between 1 964 and 1 968. When meas- 
ured in terms of 1964 dollars, growth in the 
1964-68 period drops to 10 percent per year 
and the 1968-70 increase is erased. 

The 1968-70 decline in the rate of R&D 
growth in the academic sector, however, was less 
than that experienced in the other sectors. The 
proportion of the Nation's R&D effort con- 
ducted in universities and colleges has increased 
from 8 percent in 1964 to 11 percent in 1970. 



Annual rates of change in R&D expenditures of 
universities and colleges and all other sectors of 
the economy, 1964-68 and 1968-70 
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SOURCE: National Science Foundation 
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Source of Funds 

Universities and colleges re^y upon outside 
sources of support for more than three-fourths 
of the total funds expended for research and 
development. There has been a steady rise over 
the years in the Federal Government's share of 
total R&D expenditures among institutions of 
higher education. Since 1968, however, the Fed- 
eral share levelled off at about three-fifths the 
academic R&D total. While Federal funds have 
continued to increase, their annual growth rate 
has fallen to 3 percent between 1968 and 1970 
compared to 14 percent between 1964 and 
1968. In constant dollars, Federal funds have 
actually declined 2 percent since 1968. Non- 
Federal sources of support have not compen- 
sated in total for this slowdown in Federal R&D 
funds. 
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Current expenditures for research and development at universities and colleges, 1953-1971 

(Millions of dollars) 
3,000 




1953 54 5,5 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 



^Based on the GNP Implicit price deftator 
SOURCE: National Sdence Foundation (Appendix Table B-21) 
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Current expenditures for research and development at universities 
and colleges, by character of work, 1953-70 
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Character of R&D 



Universities and colleges have traditionally 
performed more basic research than applied re- 
search and development combined; and until 
1964, the trend was toward ever increasing con- 
centration in basic research. Since 1964, how- 
ever, basic research expenditures have stabilized 
at about 77 percent of total academic R&D ex- 
penditures; they have shown an average annual 
increase of 10 percent compared with a 20 per- 
cent yearly growth rate between 1953 and 1964. 
On the other hand, expenditures for applied re- 
search and development increased 12 percent 
annually between 1964 and 1970 after showing 
an average annual growth of only 7 percent 
throughout the earlier period. 

Federal funds were an important factor in 
this shift in emphasis. Between 1964 and 1970, 
Federal development funds grew an average of 
29 percent annually, nearly two times the 
growth rate of non-Federal funding in this area. 
In 1964 the ratio of Federal development funds 
to non-Federal was 1.3 to 1; by 1970, this ratio 
had grown to 2.6 to 1. R&D programs of two 
agencies, National Aeronautics and Space Ad- 
ministration (NASA) and the Department of 
Health, Education, and Welfare (HEW), con- 
tributed heavily to the growth in development 
activities undertaken in institutions of higher 
education. 

Applied research expenditures grew continu- 
ously throughout the 1953-70 period, averaging 
a somewhat higher average rate of increase after 
1964 than in the earlier years. This increase oc- 
curred even in the face of 2 years of the smallest 
increase since 1955 - 2 percent in 1969 and 5 
percent in 1970. This activity, however, has 
shown a relatively steady decline in its share of 
academic R&D expenditures since 1953, from 
44 percent to 18 percent in 1970. 
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Fields of Science 

The 1964-70 period has seen very little 
change in the distribution of academic research 
expenditures among fields of science. Basic and 
applied research in the life sciences have aver- 
aged nearly one-half total and Federal research 
expenditures at universities since 1964. The 
growth rate in total research expenditures in this 
field has been steadily falling during this 6-ycar 
time span, the direct result of the slowdown in 
the rate of increase in Federal support. This de- 
cline in the growth rate of Federal funding for 
life science research is also refiected in the total 
expenditures reported by medical schools but to 
a somewhat lesser extent than experienced by 
other units of universities and colleges. 
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Social science research performed at institu- 
tions of higher education is the only area in 
v^hich Federal funds have not consistently ex- 
ceeded support from all other sources. The Fed- 
eral share of funding of social science research 
reached a high of 40 percent in 1968; in the 
other years between 1964 and 1970 Federal 
funds ranged from 33 percent to 36 percent of 
total social science research expenditures. Feder- 
al funding for basic and applied research in this 
area was actually down in 1970 from the 1968 
amount as was the case in psychology, physical 
and environmental sciences, and engineering. 
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Type of Control 
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Social science research performed at institu- 
tions of higher education is the only area in 
which Federal funds have not consistently ex- 
ceeded support from all other sources. The Fed- 
eral share of funding of social science research 
reached a high of 40 percent in 1968; in the 
other years between 1964 and 1970 Federal 
funds ranged from 33 percent to 36 percent of 
total social science research expenditures. Feder- 
al funding for basic and applied research in this 
area was actually down in 1970 from the 1968 
amount as was the case in psychology, physical 
and environmental sciences, and engineeiing. 



Publicly controlled universities and colleges 
accounted for three-fifths of the current R&D 
expenditures of all institutions. This primarily 
reflects the influence of the large State universi- 
ties, 33 of which are among the top 50 institu- 
tions in the country in terms of R&D expendi- 
tures. 

While the rate of growth in R&D expenditures 
has declined for both groups of institutions 
during the 1964-70 period, the reduction was 
much more severe among private institutions. 
For the 1964-68 period, the average annual 
growth rate for public institutions was 14 per- 
cent compared with 12 percent for private insti- 
tutions; while in the 1968-70 period, the rates 
were 7 percent and 1 percent, respectively. 

The Federal Government supplied 51 percent 
of the funds used by public institutions, com- 
pared with 69 percent of those used by institu- 
tions under private control. 
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Geographic Distribution 

During the 1964-68 period, the distribution 
of R&D expenditures among individual geo- 
graphic divisions remained relatively stable. The 
rates of increases varied no more than 4 percent- 
age points; the median growth rate was 13 per- 
cent. Between 1968 and 1970, however, the av- 
erage annual increase in R&D expenditures 
ranged from 2 percent in the East North Central 
to 10 percent in the Mountain division. 



Annual rattt of ch«f>9« in currtnt R&D Mptndi- 
turn of univtftititi and cdltgai. by gtographic 
dittributioo, 1964^ and 1^70 
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As growth rates varied, the geographic pat- 
tern of R&D spending did show a slight .shift. 
Ihii highly urbanized Middle Atlantic and East 
North Central division.s' share of the total R&D 
cxpendiv*ures among universities and colleges de- 
clined from 38 percent in 1968 to 36 percent in 
1970, the Middle Atlantic showing the lowest 
growth rate of any division in the 1968-70 



perio 

expci 

total: 

two 

of th 

durin 

Iweei 



Geographic distribution of current R&D expenditure 
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As growth rates varied, the geographic pat- 
tern of R&D spending did show a slight shift. 
The highly urbanized Middle Atlantic and East 
North Central divisions* share of the total R&D 
expenditures among universities and colleges de- 
clined from 38 percent in 1968 to 36 percent in 
1970, the Middle Atlantic showing the lowest 
growth rate of any diviron in the 1968-70 



period. Four of the seven States in which R&D 
expenditures of institutions of higher education 
totaled more than SI 00 million belong to these 
two divisions. Together, the R&D expenditures 
of these four States grew only 2 percent per year 
during 1968-70 compared to 12 percent be- 
tween 1964 and 1%8. 



Geographic distribution of current R&D expenditures of universities and colleges, 1970 
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Current R&D expenditures of universities and col* 
leges, by source of funds, major cost item, and 
type of institution, 1970 
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Selected Characteristics 

Institutions granting doctorate degrees ac- 
counted for 96 percent of current R&D expendi- 
tures. This total includes 96 percent or more of 
the R&D funds from every source except insti- 
tutions' own funds and private philanthropic 
foundations. In earlier surveys, the doctorate- 
granting institutions' share was slightly lower. 
Thus, the recent slowdown in R&D increases 
was felt more severely in nondoctorate-granting 
institutions with less prominent research 
facilities. 

Academic institutions allocated 56 percent of 
their current R&D expenditures for wages and 
salaries in 1970, While this proportion has re- 
mained relatively constant since 1964, the slack- 
ened growth in Federal R&D support has affect- 
ed the proportion allocated for materials, sup- 
plies, and other direct costs. Federal funds allo- 
cated to these purposes declined 2 percent per 
year since 1968, while non-Federal funds main- 
tained an 8 percent annual growth. Other direct 
costs, therefore, dropped from 30 percent of the 
1964 R&D total to 27 percent in 1970. 

Current Expenditures for Instruction 

Institutions of higher education allocated 
S4.1 billion of current funds to instruction ex- 
penditures in the sciences and engineering in 
1970. This total includes all direct and indirect 
costs pertaining to educational programs for stu- 
dents pursuing degree-credit courses of study. 
Such costs include faculty salaries, stipends for 
graduate teaching assistants, clerical salaries, and 
expendable materials and supplies. 

Estimates for direct and indirect expendi- 
tures for departmental research have been ex- 
cluded from this section and reported as part of 
total R&D expenditures. The actual or reported 
expenditures for instruction and departmental 
research combined, and the methodology used 
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Selected Characteristics 

Institutions granting doctorate degrees ac- 
counted for 96 percent of current R&D expendi- 
tures. This total includes 96 percent or more of 
the R&D funds from every source except insti- 
tutions' own funds and private philanthropic 
foundations. In earlier surveys, the doctorate- 
granting institutions* share was slightly lower. 
Thus, the recent slowdown in R&D increases 
was felt more severely in nondoctorate-granting 
institutions with less prominent research 
facilities. 

Academic institutions allocated 56 percent of 
their current R&D expenditures for wages and 
salaries in 1970. While this proportion has re- 
mained relatively constant since 1964, the slack- 
ened growth in Federal R&D support has affect- 
ed the proportion allocated for materials, sup- 
plies, and other direct costs. Federal funds allo- 
cated to these purposes declined 2 percent per 
year since 1968, while non-Federal funds main- 
tained an 8 percent annual growth. Other direct 
costs, therefore, dropped from 30 percent of the 
1964 R&D total to 27 percent in 1970. 

Current Expenditures for Instruction 

Institutions of higher education allocated 
S4.I billion of current funds to instruction ex- 
penditures in the sciences and engineering in 
1970. This total includes all direct and indirect 
costs pertaining to educational programs for stu- 
dents pursuing degree-credit courses of study. 
Such costs include faculty salaries, stipends for 
graduate teaching assistants, clerical salaries, and 
expendable materials and supplies. 

Estimates for direct and indirect expendi- 
tures for departmental research have been ex- 
cluded from this section and reported as part of 
total R&D expenditures. The actual or reported 
expenditures for instruction and departmental 
research combined, and the methodology used 



in deriving the estimates for departmental re- 
search are shown in the technical notes and con- 
solidated questionnaires in appendixes A, B, and 
C of this report. 

Instruction expenditures based on enrollment, 
are less sensitive to budgetary fluctuations than 
are either current or capital R&D expenditures. 
The S4.I billion represents an 1 1 -percent annual 
growth rate since 1968; this increase was less 
than the r6-percent annual rate established dur- 
ing the 1964-68 period. In comparison, the an- 
nual growth in R&D expenditures dropped from 
13 percent during 1964-68 to 5 percent between 
1968 and 1970, while the 19 percent growth in 
capital expenditures during 1964-68 turned in- 
to a 5 percent per year decrease. In terms of 
'constant dollars, the rate of increase in instruc- 
.on expenditures was 6 percent between 1968 
and 1970. 



Current expenditures for instruction in the sci- 
ences and engineering in universities and colleges 

(Billions of dollars) 



I I Current dollars S4.1 




1964 1966 1968 1970 

'Based on GNPimpltcit price deflator. 
SOURCE: National Science Foundation 
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The life sciences accounted for the largest 
share, with 32 percent of the total, far below the 
48 percent life science share of research expendi- 
tures. The life science proportion has been 
steadily decreasing since 1964, when it was 37 
percent of the total. Social sciences, on the 
other hand, have been increasing throughout 
the same period, from 18 percent in 1964 to 23 
percent in 1970. This is substantially higher 
than their 1 0 percent share of research expendi- 
tures. 

Doctorate-granting institutions, although ac- 
counting for 66 percent of total in.struction ex- 
penditures, did not have the near-monopoly (96 
percent) displayed in the case of current R&D 
expenditures. The fact that all institutions in- 
cluded in the survey had instructional programs 
in the sciences or engineering partially offset the 
large programs evident at doctorate-granting in- 
stitutions. 

The life sciences accounted for the largest 
share of the total only in doctorate-granting 
institutions. In all other types of institutions, 
the largest proportion of current instruction ex- 
penditures was allocated to the social sciences. 
The uniqueness of doctorate-granting institu- 
tions is largely due to the influence of medical 
schools and schools of agriculture. 

In medical schools, the life sciences accounted 
for 99 percent of all current instruction expendi- 
tures. The S581 million spent for instruction by 
medical schools lepresents a 9-percent com- 
pound annual increase rate over the 1968 figure, 
S488 million, which is slower than the 15-per- 
cent rate of the 1964-68 period. 



Current expenditures for instruction in universities and colleges grot 
sciences and engineering and field of science» 1970 
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Current expenditures for instruction in universities and colleges grouped by highest degree awarded in the 
sciences and engineering and field of science, 1970 
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Institutions in the East North Central States 
allocated the largest amounts to current expend- 
itures for instruction, 19 percent of the total, 
followed by those in the Middle Atlantic States. 
The four largest divisions - these two plus the 
Pacific and South Atlantic States - accounted for 
65 percent of the total. 



Geographic distribution of current expenditures 
for instruction in universities and colleges, 1970 

Totti: $4,064 million 
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Capital Expenditures 



Institutions of higher education allocated 
S952 million to capital expenditures for re- 
search, development, and instruction in the sci- 
ences and engineering in 1970. a reduction of 5 
percent per year from the SI. I billion reported 
in 1968. Federally financed expenditures shared 
in the decline as well as the earlier sharp rise. 
Between 1964 and 1968 Federal support in- 
creased at*' an annual rate of 26 percent, com- 
pared with a decline of 9 percent per year in the 
1968-70 period. 

The rising trend in the proportion of capital 
expenditures allocated to undergraduate instruc- 
tion facilities was reversed between 1968 and 
1970. This estimated proportion went from 45 
percent of the total in 1964 to 51 percent in 
1968, and back to 47 percent in 1970. The shift 
in Federal funds towards R&D and graduate 
instruction, and a 13-percent annual decline in 
Federal support for undergradui^te facilities be- 
tween 1968 and 1970, were primarily respon- 
sible. 



Capital expenditures for scientific and engineering 
fadlities and equipment by source of funds 
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Medical schools accounted for 22 percent of 
all science and engineering capital expenditures 
in 1970 and 37 percent of all those for research, 
development, and graduate instruction.. Only 1 1 
percent of the capital expenditures of medical 
schools were allocated to undergraduate instruc- 
tion. 

All fields of science shared in the phenomenal 
growth of capital expenditures during the 1964- 
68 period, with annual rates of increase ranging 
between 12 percent and 25 percent. During the 
decline in the 1968-70 period, however, two 
fields " engineering and other sciences, n.e.c. - 
continued to increase, though at much reduced 
rates, while expenditures in the other fields 
showed declining rates of up to 17 percent per 
year. Mathematics was the most active field, 
going from an increase of 25 percent per year to 
a decrease of 14 percent per year in the 6-year 
period. 

As was the case with, current expenditures, 
the life sciences accounted for the largest por- 
tion of scientific and engineering capital expend- 
itures. Over one-half of the capital expenditures 
financed by the Federal Government were allo- 
cated to the life sciences, compared with only 
41 percent of those financed by other sources. 



Capital expenditures for research, development, 
and instruction in the sciences and engineering, by 
field of science and source of funds, 1970 
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Cipltai expenditures for research, development, 
and Instruction in the sciences and engineering, by 
field of science and source of funds, 1970 
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Geographic distribution of capital expenditures for 
research, development, and instruction in the sci- 
ences and engineering in universities and colleges, 
by source of funds, 1970 
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The decline in capital expenditures between 
1968 and 1970 was greatest in the West South 
Central and Middle Atlantic divisions, both of 
which reported reductions at annual rates ex- 
ceeding 10 percent, while New England and the 
West North Central and Mountain States con- 
tinued to increase. 

The same four geographic divisions that ac- 
counted for the majority of current expendi- 
tures - the Middle Atlantic, East North Central, 
South Atlantic and Pacific States - accounted for 
the majority of capital expenditures. These divi- 
sions accounted for 63 percent of both total and 
federally financed capital. 

The federally financed proportion of total 
capital expenditures ranged from a high of 39 
percent in the East South Central and Mountain 
States to a low of 19 percent in New England 
and 14 percent in the outlying areas. 
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Part II 



FEDERALLY FUNDED RESEARCH 
AND DEVELOPMENT CENTERS 
ADMINISTERED BY UNIVERSITIES 
AND UNIVERSITY CONSORTIA 

Federally Funded Research and Development Centers (FFRDC's) are 
R&D performing organizations substantially financed by the Federal Gov- 
ernment to meet either a particular R&D objective or, in some instances, to 
provide major facilities at universities for research and associated training 
purposes. This report is limited to summary data on the manpower and 
financial characteristics of FFRDC's administered by universities and uni- 
versity consortia. Data presented here are excluded from those for universi- 
ties and colleges shown in part I of this report. 

Each FFRDC is a separate operational unit which conducts R&D work 
upon direct request of, or under a broad charter from, the sponsoring Feder- 
al agency. Organizationally, the centers are separate from the administering 
institution, and are self-contained. entities insofar as their R&D work is con- 
cerned. Staffs normally are separate from those of the university; however, 
in some cases, staff members also hold faculty appointments with the uni- 
versity. Most FFRDC's, however, make their extensive facilities available to 
faculty and graduate students of the administering university for the con- 
duct of research. 
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Section 1. SCIENTIFIC AND TECHNICAL PERSONNEL 
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The primary function of FFRDC's is R&D \ 

performance or management. It is, tiierefore, I 

not surprising that virtually all scientists and en- i 

gineers are engaged in R&D work. | 

The distribution of scientists among broad ] 
fields of employment in FFRDC's differed con- Atd 
siderably from universities and college.s. The j 
large numbers of engineers and physical scien- j 
tists employed at FFRDC's reflect the close 
association between their R&D activities and the 
missions of their sponsoring agencies. Nearly 
two-thirds the research professionals at DOD- 
and NASA-sponsored FFRDC^s were engineers 
while physical scientists comprised one-half the 
research staff at AEC-sponsored centers. 

Ad 

Scttntists and tnginMrs •niptoy«d in untver$ity'administ«r«d FFRDC's * 
by amploynitnt status, stt^ct^d yMrs, 1958-71 
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^Federally Funded Research and Development Centers. 



Scientists and Engineers 

The 35 university-administered FFRDC's em- 
ployed 11,300 scientists and engineers in 1971. 
Since 1965, however, the employment level in 
the FFRDC*s has been virtually unchanged, and 
small decline due to severe limitations in Federal 
R&D support. 
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AND TECHNICAL PERSONNEL 
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The primary function of FFRDC's is R&D 
performance or management. It is, therefore, 
not surprising that virtually all scientists and en- 
gineers are engaged in R&D v/urk. 

The distribution of scientists among broad 
fields of employment in FFRDCs differed con- 
siderably from universities and colleges. The 
large numbers of engineers and physical scien- 
tists employed at FFRDC*s reflect the close 
association between their R&D activities and the 
missions of their sponsoring agencies. Nearly 
two-thirds the research professionals at DOD- 
and NASA-sponsored FFRDC*s were engineers 
while physical scientists comprised one-half the 
research staff at AEC-sponsored centers. 
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Graduate Students 



FFRDC's supported by the AEC employed 
over one-half the graduate students employed in 
all such centers, and nine-tenths of those work- 
ing in the physical sciences. This graduate stu- 
dent employment is heavily concentrated in two 
FFRDC's - Lawrence Radiation Laboratory and 
Ames Laboratory. The 10 Centers sponsored by 
the U.S. Office of Education (OE) employed 
virtually all of their graduate students on pro- 
jects requiring psychologists or social scientists. 



Technicians 

Large numbers of technicians are employed 
by FFRDC's to support their professional staff. 
Nearly all were primarily engaged in research 
and development and 83 percent were employed 
by FFRDC's supported by the Atomic Energy 
Commission. The four largest AEC laboratories 
accounted for 71 percent of the FFRDC total. 
Most of the technicians are classified in engineer- 
ing fields although employed by FFRDC^s which 
primarily perform research in the physical sci- 
ences. 



Ttchnicians t mploytd in universlty*admini$tercd 
FFRDC% 1971 



Total: 8«240 




SOURCE: National U>enct Foundation 
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Section 2. FINANCING OF SCIENTIFIC ACTIVITIES 

Current R&D Expenditures 



University-administered FFRDC's expended 
S900 million in 1970 for current R&D per- 
formance and capital outlays. Although these 
organizations provide research opportunities for 
faculty and students, they do not conduct in- 
structional programs in the sciences and engi- 
neering as defined for survey purposes. 

R&D expenditures in university-administered 
FFRDC's increased from SI 21 million in 1953 
to S737 million in 1970, an annual rate of 
II percent. Since 1964. however, growth has 
slowed to an annual rate of 3 percint.: 

In recent years the R&D effort at FFRDC's 
has shifted slightly towards more development 
and less basic research. A significant shift from 
basic and applied research to development oc- 
curred at Lincoln Laboratories when their solid- 
state physics and computer science research oc- 
eanic more problem-oriented rather than un- 
structured. 

Currtnt R&D exptnditurt^: ii.iiversity*idminister«d 
FFRDC's, by characttr of Vvdrk 




I9S2 1954 1956 1958 1960 1962 1964 1966 1968 1970 
SOURCE: National Scknct Found«eon (AppendiK Table 0-3) 



Distribution of current R&D txpenditurts in 
univtrsity^administtred FFRDC V by character of 
work and sponsoring Federal agency, 1970 



S737 (Mtlitons of dolUn) 



253 



216 



□ OevtlopmfM 
O Applitd fffcarch 



S465 



III 



159 



SI3I 



94 



SI04 



46 



23 



S26 



SIO 



Totii* A€C OOD NASA 



NSF 



HEW 



^Ftdtfiity Funded Rtuarch jind Omiopment Centm. 

^Includet $2.7 m^iiiOA in non Ftdefal fufvh. 

SOU ACS: Nation^ Science Foundation (AppendiK Table 0-4) 



University-administered FFRDC's sponsored 
by the AEC alone supported 63 percent of all 
current R&D expenditures and 73 percent of all 
basic researcli expenditures. DOD ranked second 
with 18 percent of the total and 37 percent of 
all development support. FFRDC*s sponsored 
by the National Science Foundation (NSF) allo- 
cated all of their expenditures to basic research. 
These organizations, therefore, accounted for 10 
percent of basic research expenditures compared 
with only 4 percent of total R&D expenditures. 

Nearly three-fourths of all FFRDC research is 
supported by AEC and is performed in the 
physicjl and environmental sciences. Centers 
supported by DOD and NASA are heavily en- 
gaged in R&D projects involving precision en- 
gineering and advanced engineering applications.. 
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work and sponsoring Federal agency, 1970 



S 737 {Millions of dollan) 



253 



216 



I I Development 
I I Applied leseaich 
I I Bmc leseaich 



S465 



111 



159 



S13I 



94 

3C 



SI04 



46 



23 

S26 



SIO 



Total»> AEC 



000 



NASA 



NSF 



HEW 



'Federjlly Funded Resesrch jnd Oevetopment Centers. 
**lncludesS2.7 miUlon in noo Federal funds, 

SOURCE: National Science Foundation (Appendix Table 0'4) 



University-administered FFRDC's sponsored 
by the AEC alone supported 63 percent of all 
current R&D expenditures and 73 percent of all 
basic research expenditures. DOD ranked second 
with 18 percent of the total and 37 percent of 
all development support. FFRDC's sponsored 
by the National Science Foundation (NSF) allo- 
cated all of their expenditures to basic research. 
These organizations, therefore, accounted for 10 
percent of basic research expenditures compared 
with only 4 percent of total R&D expenditures. 

Nearly three-fourths of all FFRDC research is 
supported by AEC and is performed in the 
physical and environmental sciences. Centers 
supported by DOD and NASA are heavily en- 
gaged in R&D projects involving precision en- 
gineering and advanced engineering applications. 



Basic and applied research expenditures of 
university*administered FFRDC's, by sponsoring 
agency and field of science, 1970 



(Perctnt) 
50 



75 



100 



I Other sciences— \ 
Mathematics— v\ 
Emironmental sciences— v \\ 
I Life sciences — i \ \\ 
Physical sdences [Enginecfingj^ \ \ \\ 




TOTAL 



Atomic Energy 
Commission 



National 
Aeronautics 
and Space 

Administration 



Department 
ot Defense 



National 
Science 

Foundation 



Department 
of Health. 
Education and 
Welfare* 



'Represents OE<sponsorcd centers conducting research in education which 
cuts across all fields of science. 

SOURCE: National Science Foundation (Appendix Table 0*4) 



HEW's OE supports 10 small FFRDCs which 
bring research and development to bear upon 
educational practice and thus improve existing 
methods of instruction. 
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B. Universities and colleges (part I) : 
Statistical tables and reproduction of 

yn^pp^iyiQI^gg survey form (including aggregate data) 

C. Medical Schools: Listing, statistical tables, 
and reproduction of survey form 
(including aggregate data) 

D. FFRDC's (part II): Listing, statistical tables, 
and reproduction of survey forms 
(including aggregate data) 

E. Covering letter and instructions 
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Appendix A 



Technical Notes 



I'^ollowup queries were mailed out to the smaller nonrespond- 
ents in March and May of 1971: telephone contact was; main* 
taincd with the 200 institutions believed on the basis of prior 
surveys to have .spent the largest amounts on research and de- 
velopment from current funds. By the closeout date of July 15. 
usable replies had been received from 1.577 universities and 
colleges, or 72 percent of the universe (appendix table A* 2). 

Because of the intensive followup procedures employed with 
the larger universities, the figures are believed to be more accu* 
rate than the 28 percent nonresponse rate would indicate. Most 
of the n on respond ents were smaller institutions in terms of sci- 
ence and engineering expenditures, as is shown in the following 
tabulation: 

Top 100 institutions 95 respondents 

Second 100 institutions 92 respondents 

Top 200 institutions 187 respondents (93.5%) 

All other institutions 1.390 respondents (69.6%) 



Scope and Coverage 

Tilts report is based on the National Science I^oundation's 
(NSF's) "Survey of Scientific Activities of Institutions of Higher 
Education, 1971/' the fourth in a .series of biennial surveys 
inaugurated in 1964.' Surrey questionnaires were mailed out in 
December 1970 to about 2»400 institutions of higher education, 
all those in the United States and U.S. possessions thought to 
have programs in the sciences and engineering. About 300 small 
schools specializing in art, music, theology, and other nonsci- 
cntific fields were excluded, and a further 100 were deleted 
from the survey universe during the data*coIlcction period, bring- 
ing the final total to 2.198 (appendix table A*\). 



' Data obtained in earlier surveys in the series have been 
published by NSI- in Scientific Activities at Uiuversities and 
Colleges. 1964 (NSF 68-22), 1968. and Resources for Scientific 
Activities at Universities and Colleges, / 969 (NSF 70-16). 1970 
(Washington. D.C. 20402; Supt. of Documents, U.S. Govern- 
ment Printing Office). No separate report was issued on the 1966 
survey, however, results of that survey are included in summary 
form in the report on the 1969 survey. Data collected in the 
three surveys conducted prior to the inception of the present 
series have been published In NSF's Scientific Rcsearcli and 
Development in Colleges and Univcrsities-^Expenditures and 
Manpower, 1953-54, 1958; Scientific Research and Develop- 
ment in Colleges and Universities-Expenditures and Manpower, 
1958, 1963; and Scientists and Engineers in Colleges and 
Universities, 1961, 1965. 



These 200 largest institutions in terms of science activities 
account for 95 percent of all R&D expenditures, 62 percent 
of the scientists and engineers employed, and 91 percent of all 
graduate student;; receiving compensation for part*tifne services 
as scientists and engineers. 

Methods of Estimating for Nonresponse 

Estimates for the 621 institutions which failed to return 
completed questionnaires were based on three types of sources: 
first, other surveys, such as the Higher Education General In* 
formation Survey, conducted annually by the National Center 
for Educational Statistics of the U.S. Office of Education and 
the American Council on Education's quadrennial publiea* 
tion. American Universities and Colleges^ : second, institutional 
sources such as catalogs, treasurer's reports, and similar publica* 
tions; and third, the completed questionnaires of the individual 
institutions for earlier surveys in the series. 

Totals from these sources were distributed by field, funt*- 
tion, etc., by computer, using summary distributions taken from 
respondent institutions of each type. The same system was used 
in those cases where institutions reported total values for partic- 
ular items but were unable to give detailed breakdowns. 

In some cases, institutions were able to complete some 
items on the questionnaire but unable to fill out others. To csti* 
mate for these, a system of ratios between key variables was dc- 



^Olis A. Singletary. American Universities and Colleges, 
1 0th Edition (Washington, D.C. 20036; American Council on 
Education. 1968). 
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I'olloxvup queries were mailed out to the smaller nonrespond- 
ents in March and May of 1971: telephone contact was main* 
tamed with the 200 institutions believed on the basis of prior 
surveys to have spent the largest amounts on research and de- 
velopment tVom current funds. By the closeout date nfJuly IS, 
usable replies had been received from 1.577 universities and 
colleges, or 72 percent of the universe (appendix table A-2). 

Because of the intensive fnllowup piocedures employed with 
the larger universities, the figures are believed to be more accu- 
rate than the 28 percent n on response rate would indicate. Most 
of the nonrespondents were smaller institutions in terms of sci- 
ence and engineering expenditures, as is shown in the following 
tabulation: 

Top 100 institutions 95 respondents 

Second 100 insUtutions 92 respondents 

Top 200 institutions 187 respondents (93.5%) 

All other institutions 1,390 respondents (69.6%) 

lliese 200 largest institutions in terms of science activities 
account for 95 percent of all R&D expenditures. 62 percent 
of the scientists and engineers employed, and 91 percent of all 
graduate students receiving compensation for part-time services 
as scientists and engineers. 

Methods of Estimating for Nonresponse 

Intimates for the 621 institutions which failed to return 
completed questionnaires were based on three types of sources: 
first, other surveys, such as the Higher Education General In- 
formation Survey, conducted annually by the National Center 
for Educational Statistics of the U.S. Office of Education and 
the American Council on Education's quadrennial publica- 
tion, A mcrican Universities and Colleges^ : so c o nd , i n s t i t u t i o na 1 
.sources such as catalogs, treasurer's reports, and similar publica- 
tions; and third, the completed questionnaires of the individual 
institutions for earlier surveys in the series. 

Totals from these sources were distributed by field, func- 
tion, etc., by computer, usmg summary distributions taken from 
respondent institutions of each type. Tlie same system was used 
in those cases where institutions reported total values for partic- 
ular items but were unable to give detailed breakdowns. 

In some cases, institutions were able to complete some 
items on the questionnaire but unable to fill out others. To esti- 
mate for these, a system of ratios between key variables was de- 



*Olis A. Singletary, American Universities and Colleges, 
1 0th Edition (Washington, D.C. 20036; American Council on 
Education, 1968). 



vised. For example, if an institution reported the number of 
scientists and engineers, but was unable to give a figure for 
mstruction and departmental research, the latter figure was esti- 
mated on the basis of teaching full-time equivalents (ETE's), at 
ratios which varied according to the type of institutions. 

Nonseparateiy Budgeted R&D Expenditures 

The figures published in the body of this report refer to all 
current expenditures for research and development in universi- 
ties and colleges. Of the $2,9 billion total, separately budgeted 
R&D expenditures amounted to $2,4 billion, and departmental 
research and other R&D activities for which universities and col- 
leges do not maintain separate records were estimated at $500 
million. This amount includes funds allocated to departmental 
research by the various academic departments, as well as some 
indirect costs associated with R&D performance (cos I- sharing). 

In order to convert "current expenditures for separately 
budgeted research" into "total current R&D expenditures" and 
"current expenditures for instruction and departmental re- 
search" into "current expenditures for instruction," an esti- 
mated $500 tnillion was subtracted from the latter figure and 
added to the former. This $500 million was distributed by field 
of science, character of work and cost item based on ratios estab- 
lished in this survey and earlier surveys. All nonseparateiy 
budgeted research and development was considered to be part 
of institutions* own funds. 

Limitations 

Since the universe for the survey consisted of all institutions 
of higher education known or believed to have engaged in sci- 
entific or engineering activities, the data presented in this report 
are not subject to a samplmg error. However, some limitations 
must be taken into account stemming from unevenness of re- 
sponse rate, lack of agreement among respondents concerning 
survey definitions, and the inadequacy of accounting procedures 
utilized by some institutions. 

The lack of agreement on the interpretation of survey defini- 
tions is perhaps the source of the major limitation to the inter- 
pretation of survey data, followed by the difficulty of measuring 
certain aspects of scientific and engineering activities. Estimates 
made by NSF staff members, being based where possible on the 
published records of the institutions in question, are believed to 
be accurate within a margin of 5 percent at aggregate levels. 
Similarly, as the biennial survey series closes its fourth cycle, the 
magnitude of the error attributable to the inadequacy of institu- 
tional recordkeeping procedures is constantly decreasing as 
more and more institutions, especially the larger ones, revise 
their procedures to yeild the information requested. 
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Tabli A-2. Number of universities and colleges included in the 
survey of scientific activities of institutions of higher education 
and number that responded, by type of institution, 1971 





Number of 


Respondents 




surveyed 






Type of institution 


universities 


Number 


Percent 




and colleges 




of total 


Total 


2.198 


1.577 


71.7 




252 


218 


86.5 


Medical schools . . . 


105 


96 


91.4 


Master's 


287 


238 


82.9 


Bachelor's , . 


726 


525 


72.3 


No science degree. . . . 


933 


596 


63.9 



Table A-3. Percent estimated for nonrespondents In scientific and engineering activities 
at universities and colleges, by type of institution, 1970 and January 1971* 

(Percent) 



Item 


All 


Institutions granting - 


universities- 


Doctorate 






No 




and 
colleges 


Total 


Medical 
schools 


Master's 


Bachelor's 


science 
degree 


Employment characteristics. January 1971 : 














Scientists and engineers, total 

Full-time scientists and engineers 

Part*time scientists and engineers 

Graduate students^ 


20.8 


18.5 


18.0 


17.2 


26.4 


30.7 


19.7 
25.5 
12.2 


17.4 
23.7 
12.1 


16.4 
21.8 
25.2 


16.4 
21.6 
14.7 


25.5 
31.6 
(c) 


30.8 
30.5 
(c) 


Technicians 


33.7 


34.2 


41.7 


21.3 


37.1 


29.0 


Financial characteristicn, 1970: 














Separately budgeted r&d expenditures 

Federally financed separately budgeted R&D expendi- 


9.4 


9.2 


13.1 


12.5 


19.8 


24.9 


Instruction and departmental research expenditures . . . 

Total capital expenditures 

Federally financed capital expenditure^ 


8.9 
24.6 
10.0 

8.8 


8.6 
18.8 
8.1 
7.8 


14.4 
26.4 
8.1 
12.8 


18.9 
28.0 
10.2 
6.4 


28.8 
42.8 
16.0 
11.8 


36.6 
44.4 
25.0 
30.3 



Values were imputed to allow for nonresponse. For example, the im- ^Includes only those graduate students receiving stipends for part-time 

puted dollar volume of separately budgeted R&D expenditures of services as scientists and engineers, 

nonrespondent institutions amounted to $58 million, or 2.7 percent c 
of the $2.1 billion universe total for all universities and colleges, both Not applicable, 

respondents and nonrespondents. 



25 



Appendix B 

Statistical Tables 

Universities and colleges (Part I) 



Scientific and Engineering Personnel 



SClUNTIsb AND HNGINUURS: 

IM . NiiiJibcr of scientists and engineers employed in uni- 
versities and colleges, by type of institution and em- 
ployment status, January 1965. 1967, 1969, and 
1971 ■ -7 

B-2. Number of scientists and engineers employed in 
univerNities and colleges, by field and employment 
status, January 1965, 1967, 1969. and 1971 27 

B-3. Number of scientists and engineers employed in 
universities and colleges, by field of employment, 
January 1965, 1967, 1969. and 1971 ■ 28 

B-4. Number of scientists and engineers employed in 
universities and colleges, by function in which pri- 
marily employed, type of institution, and field of 
employment. January 1971 • 

B-5. Number of scientists and engineers employed in 
universities and colleges, by detailed field of em- 
ployment and type of institution, January 1971 .. . 29 

B-6. Number of scientists and engineers employed in 
universities and colleges, by type of institution, level 
of educational attainment, and field of employment. 
January 1971 : ■ ^9 

B-7. Number of scientists and engineers employed in 
universities and colleges, by State, January 1965, 
1967, 1969, and 1971 ^0 

B'8. Number of scientists and engineers employed in 
universities and colleges, by State and field of e>n- 
ployment, January 1971 ■ 

B-9. Number of scientists and engmcers employed in 
universities and colleges, by State and level of edu- 
cational attainment, January 1971 .......... 32 

B-10. ITI- scientists and engineers employed in universi- 
ties and colleges, by State and function, January 
1971 

GRADUATE STUDENTS: 

B-ll. Graduate students receiving compensation for part- 
time services as scientists and engineers in universi- 
ties and colleges, by field of employment and func- 
tion, January 1965, 1967, 1969, and 1971 34 

B-12. Number of graduate students receiving compensa- 
tion for part-time services as scientists or engineers 
in universities and colleges, by function, type of 
institution, and field, January 1971 34 

B-13. Number of graduate students receiving compensa- 
tion for part-time services as scientists or engineers 
in universities and colleges, by State, January 1965, 
1967, 1969,and 1971 35 



B-14, 


Nunibi 




tion u 




in unr 




ary 10 


B-15, 


Gradu 




time ' 




ties ai 




1971 


TECHNICIA 


B-16. 


Numl 




engin( 




in \vh 




and \) 


B-17. 


Numl 




cngin' 




funci 




1971 



B-19. 



B-20. 



B-21. 



B-22. 



B-23. 



B-24. 



B.25. 



er|c 
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Scientific and Engineering Personnel 



SCIENTISTS AND ENGINHKRS: 

B-l . Number of scicntiNts and engineers employed in uni- 
versities and coI!ej:es, by type of institution and em- 
ployment status. January 1965, 1967. 1969, and 
1971 ■ 27 

B-2. Number of scientists and engineers employed in 
universities and colleges, by field and employment 
status. January 1965. 1967. 1969. and 1971 27 

B-3. Number of scientists and engineers employed in 
universities and colleges, by tleld of employment. 
January 1965. 1967. 1969. and 1971 28 

B-4. Nup-.ber of scientists and engineers employed in 
universities and colleges, by function in which pri- 
marily employed, type of institution, and field of 
employment, January 1971 28 

B-5. Number of scientists and engineers employed in 
universities and colleges, by detailed field of em- 
ployment and type of institution, January I97I . , . 29 

B-6. Number of scientists and engineers employed in 
universities and colleges, by type of institution, level 
of educational attainment, and field of employment, 
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Table B-1 . Number of scientists and engineers employed in univei 
of institution and employment status, January 1965, 19G 



Type of institution and employment status 




1965 


n 




1 78.904 


2i: 




142.713 
36.191 


17C 

a: 


Part time 




118.233 




Full time 


94.570 
23.663 


IV 

2J 


Part time 




21.078 


2^ 




1 7.434 
3.644 


2C 




Bachelor's 


22.423 


2: 


Full time 


18.673 
3.750 








17.170 


2: 




1 2.036 
5.134 


u 







^Type of institutions classifies institutions grouped by highest science or cngir 
IS used throughout the appendix tables. 



Table B>2* Number of scientists and engineers employed in univer 
and employment status, January 1965. 1967, 196^ 



Field and employment status 




1965 


U 


Total 


1 78,904 


21 : 


Full time 


142,713 
36.191 


17C 

a: 


Part time 




21.681 


2£ 




18,117 
3.564 


2C 

4 


Part time 


Physical scientists 


25,485 


31 


Full time 


22.826 
2.659 


2V 






13.680 


17 


Full time 


10.998 
2.682 


14 

3 




75.775 


87 




57.135 
18.640 


66 
20 






Psychologists 


9.430 


11 




6.929 
2.501 


8 
2 






32.853 


39 




26.708 
6.145 


32 
7 



27 



Tabt« 8-1 . Number of scientists and engineers employed in universities and colleges, by type 
of institution and employment status. January 1965. 1967. 1969. and 1971 



Type of mstitution and employmen! status 



January 



1965 


1967 


1969 


1971 


178.904 


212.855 


246.183 


273.775 


142.713 


170.557 


199.630 


223.055 


36.191 


42.298 


46.553 


50.720 


118.233 


142.676 


159,007 


176.372 


94.570 


114.443 


128.672 


144.946 


23.663 


28.230 


30.335 


31 .426 


21.078 


24.729 


33.211 


33.897 


17.434 


20.748 


28.595 


28.991 


3.644 


3.981 


4.616 


4.906 


22.423 


23.025 


24.808 


' 26.665 


18.673 


19.328 


20.731 


22.732 


3.750 


3.697 


4.077 


3.933 


17.170 


22.425 


29.157 


36.841 


12.036 


16.035 


21.632 


26.386 


5.134 


6.390 


7.525 


10.455 



Total 

Full time . . . 
Part time . . . 

Doctorate . . . 
Full time . . . 
Part time . . . 

Master's 

Full time . . . 
Part time . . . 

Bachelor's . . . 
Full time . . . 
Part time . . . 

No science degree 
Full time . . . 
Part time . . . 



•Type of institutions classifies institutions grouped by highest science or engineering degrees awarded. 
IS used throughout the appendix tables. 



This term 



Table 6-2. Number of scientists and engineers employed in universities and colleges, by field 
and employment status. January 1965. 1967, 1969 and 1971 



Field and employment status 



Total 

Full time . . . 
Part time . . . 

Engineers 

Full time . . . 
Part time . . . 

Physical scientists 

Full time . . . 

Part time . . . 
Mathematicians . 

Full time . . . 

Part time . . . 

Life sc entists 
Full time . . . 
Part time . . . 

Psychologists 
Full time . - . 
Part time . . . 

Social scientists . 
Full time . . . 
Part time . . . 



1965 



178.904 



142.713 
36.191 



21.681 



18.117 
3.564 



25.485 



22.826 
2.659 



13.680 



10.998 
2.682 



75.775 



57.135 
18.640 



9.430 



6.929 
2.501 



32.853 



26.708 
6.145 



January 



1967 



21 2.855 



170.557 
42.298 



25.253 



20.983 
4.270 



31.354 



27.655 
3.699 



17.776 



14.397 
3.379 



87.347 



66.620 
20.727 



11.358 



8.554 
2.804 



39.767 



32.348 
7.419 



1969 



246.183 



199.630 
46.553 



25.387 



21.431 
3.956 



33.698 



29.975 
3.723 



22.495 



18.390 
4.105 



97.206 



74.882 
22.324 



14.780 



11.536 
3.244 



52.617 



43.416 
9.201 



1 
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List of Medical Schools Included in Survey 



Appendix C 

Statistical Tables 

Medical Schools 



Ol. Selected employment characteristics of scientists in 

medical schools. 19^5-71 62 

G2. Number of scientists employed in medical schools, 

by geographic division, 1965, 1967, 1969, and 1971 62 

03. Selected characteristics of graduate students re* 
ceiving compensation for part-time services as scien- 
tists in medical schools, by field and function, Janu- 
ary 1965, 1967, 1969,and 1971 63 

04. Number of technicians employed in medical schools, 
by field and function, January 1965, 1967, 1969, 

and 1971 63 

05. Current R&D expenditures in medical schools, 
1964, 1966, 1968,and 1970 64 




ALABAMA: University of Alabama Medical Center. 
ARIZONA: University of Arizona College of Medicine. 
ARKAN.SAS: University of Arkansas Medical Center. 
CALIFORNIA: 

Loma Linda University School of Medicine. 

Stanford University School of Medicine. 

University of California School of Medicine (Davis). 

University of California College of Medicine (Irvine). 

University of California School of Medicine (San Diego). 

University of Calitornia School of Medicine (Los Angeles). 

University of California School of Medicine (San Francisco). 

University of Southern California School of Medicine. 
COLORADO: University of Colorado Medical Center. 
CONNECTICUT: 

University of Connecticut Health Center. 

Yale University School of Medicine. 
DISTRICT OF COLUMBIA: 

Georgetown University School of Medicine. 

George Washington University School of Medicine. 

Howard University College of Medicine. 
FLORIDA: 

University of 1-lorida College of Medicine. 

University of Miami School of Medicine. 

University of South F'lorida College of Medicine. 
GEORGIA: 

Emory University School of Medicine. 

Medical College of (Georgia. 
HAWAII: University of Hawaii School of Medicine. 
ILLINOIS: 

Chicago Medica! School. 

Loyola University, Stritch School of Medicine. 

Northwestern University Medical School. 

University of Chicago, Pritzker School of Medicine. 

University of Illinois Medical Center. 
INDIANA: Indiana University School of Medicine. 
IOWA: University of Iowa College of Medicine. 
KANSAS: University of Kansas Medical Center, 
KENTUCKY: 

University of Kentucky College of Medicine. 

University of Louisville School of Medicine. 
LOUISIANA: 

Louisiana State University Medical Center (New Orleans). 
Tulano University School of Medicine. 
MARYLAND: 

Johns Hopkins University School of Medicine. 
University of Maryland School of Medicine. 



61 



MASSACHUSET 
Boston Univei 
Harvard Medi' 
Tufts Universi 

MICHIGAN: 
Michigan Stai 
University of 
Wayne State I 
MINNESOTA: I 
MISSISSIPPI: Ui 

MISSOURI: 
St. Louis Univ 
University of 
University of 
Washington U 

NEBRASKA: 
Creighton Uni 
University of 

NEW HAMPSHIH 

NEW JERSEY: 
New Jersey C 
Rutgers - the I 

NEW MEXICO: 

NEW YORK: 
CUNY-Mt.S 
Columbia Uni 
Cornell Univei 
New York Mc 
New York Un 
SUNY-Down 
SUNY-Ston\ 
SUNY - Upst:i 
Albany Medic 
SUNY ' Buffii 
University of 
Yeshiva Univc 

NORTH CAROL! 
Duke Universi 
University of 
Wake Forest ( 

NORTH DAKOTl 
Medicine. 

OHIO: 

Case-Western 
Medical Colle^ 
Ohio State Un 
University of ( 



List of Medical Schools Included in Survey 



titists m 

... 62 
|^chools, 
lul 1971 62 
lilts rc» 
|is scicn- 
. Janu* 

63 

Ichoots, 
|. 1969. 

... 63 
|chools, 

... 64 



ALABAMA: University of Alabama Medical Center. 
ARIZONA: University of Arizona College of Medicine. 
ARKANSAS: University of Arkansas Medical Center. 
CALIFORNIA: 

Loma Linda University School of Medicine. 

Stanford University School of Medicine. 

University of California School of Medicine (Davis). 

University of California College of Medicine (Irvine). 

University of California School of Medicine (San Diego). 

University of California School of Medicine (Los Angeles). 

University of California School of Medicine (San Francisco). 

University of Southern California School of Medicine. 
COLORADO: University of Colorado Medical Center. 
CONNECTICUT: 

University of Connecticut Health Center. 

Yale University School of Medicine. 
DISTRICT OF COLUMBIA: 

Georgetown University School of Medicine. 

George Washington University School of Medicine. 

Howard University College of Medicine. 
FLORIDA: 

University of I-lorida College of Medicine. 

University of Miami School of Medicine. 

University of South Florida College of Medicine. 
GEORGIA: 

Emory University School of Medicine. 

Medical College of Georgia. 
HAWAH: University of Hawaii School of Medicine. 
ILLINOIS: 

Chicago Medical School. 

Loyola University, Stritch School of Medicine. 

Northwestern University Medical School. 

University of Chicago. Pritzkcr School of Medicine. 

University of Illinois Medical Center. 
INDIANA: Indiana University School of Medicine. 
IOWA: University of Iowa College of Medicine. 
KANSAS: University of Kansas Medical Center. 
KENTUCKY: 

University of Kentucky College of Medicine. 

University of Louisville School of Medicine. 
LOUISIANA: 

Louisiana State University Medical Center (New Orleans). 
Tulane University School of Mcdidnc. 
MARYLAND: 

Johns Hopkins University School of Medicine. 
University of Maryland School of Medicine. 



MASSACHUSETTS: 

Boston University School of Medicine. 

Harvard Medical School. 

Tufts University School of Medicine. 
MICHIGAN: 

Michigan State University College of Human .Medicine. 

University of Michigan Medical School. 

Wayne State University School of Medicine. 
MINNESOTA: University of Minnesota Medical School. 
MISSISSIPPI: University of Mississippi School of Medicine. 
MISSOURI: 

St. Louis University School of Medicine. 

University of Missouri Medical Center (Columbia). 

University of Missouri School of Medicine (Kansas City). 

Washington University School of Medicine. 
NEBRASKA: 

Creighton University School of Medicine. 

University of Nebraska Medical Center. 
NEW HAMPSHIRE: Dartmouth Medical School. 
NEW JERSEY: 

New Jersey College of Medicine and Dentistry. 

Rutgers - the State University Medical School. 

NEW MEXICO: University of New Mexico School of Medicine. 
NEW YORK: 

CUNY - Mt. Sinai School of Medicine. 

Columbia University. College of Physicians and Surgeons. 

Cornell University Medical College. 

New York Medical College. 

New York University Medical Center. 

SUNY - Downstatc Medical Center. 

SUNY - Stony Brook School of Medicine. 

SUNY - Upstate Medical Center. 

Albany Medical College of Union University. 

SUNY - Buffalo School of Medicine. 

University of Rochester School of .Medicine and Dentistry. 

Yeshi/a University. Albert Einstein College of Medicine. 
NORTH CAROLINA: 

Duke University School of Medicine. 

University of North Carolina School of Medicine. 

Wake Forest College. Bowman Gray School of Medicine. 
NORTH DAKOTA: University of North Dakota School of 

Medicine. 

OHIO: 

Cbse- Western Reserve University School of Medicine. 
Medical College of Ohio. 
Ohio State University College of Medicine. 
University of Cincinnati College of Medicine. 
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OKLAHOMA: University oi' Oklahoma Medical Center. 
OREGON: University of Oregon Medical School. 
PENNSYLVANIA: 

Hahneman Medical College of Philadelphia. 

Thomas Jefferson University and Hospital. 

Pennsylvania State University, Milton S. Hcrshey Medical 
Center. 

Temple University School of Medicine. 
University of Pennsylvania School of Medicine. 
University of Pittsburgh School of Medicine. 
The Medical College of Pennsylvania. 
RHODE ISLAND: Brown University, Program in Medical 
Science. 

SOUTH CAROLINA : Medical University of South Carolina. 
SOUTH DAKOTA: University of South Dakota School of 

Medicine. 
TENNESSEE: 

Meharry Medical College. 

University of Tennessee College of Medicine. 

Vanderbilt University School of Medicine. 

TEXAS: 

Baylor College of Medicine. 

University of Texas, M. D. Anderson Hospital and Tumor 
Institute. 

University of Texas Medical School (San Antonio). 

University of Texas, Southwestern Medical School (Dallas). 

University of Texas Medical Branch (Galveston). 

University of Texas Medical School (Houston) 
UTAH: University of Utah College of Medicine. 
VERMONT: University of Vermont College of Medicine. 
VIRGINIA: 

Virginia Commonwealth University Medical College 

University of Virginia School of Medicine. 
WASHINGTON: University of Washington School of Medicine. 
WEST VIRGINIA: West Virginia University School of Medicine. 
WISCONSIN: 

Medical College of Wisconsin. 

University of Wisconsin Medical School. 
PUERTO RICO: University of Puerto Rico, Medical Sciences 

Campus 



Table C-1. Selecttd employment characteristics of scien 





January 1965 


January 11 


Item 


Nu mber 


Percent 


Number 


Pe 






distribution 




distr 




38.394 


100.0 


43.808 


1( 


Employment status: 












25.552 


66.6 


30.332 






12.842 


33.4 


13.476 




Field of employment: 










Biological scientists ...... 


7.154 


18.6 


7.563 






30.722 


80.0 


35.531 




All other scientists 


518 


1.4 


714 




Educational attainment: 










Ph. D. 


(a) 


(a) 


7.647 




M.D., D.D.S.,etc 


(a) 


(a) 


31.035 






(a) 


(a) 


2.169 






(a) 


(a) 


2.957 






29.970 


100.0 


34.964 


1i 


Function: 












1 1 .780 


39.3 


14.843 




Research and development . . 


12.983 


43.3 


13.821 






5.207 


17.4 


6.300 





'Not available. 



Table C*2. Number of scientists employed in medical schools, by ge< 





January 1965* 


January 1{ 


Geographic division 


Number 


Percent 


Number 


Pt 






distribution 




disti 


United States, total 


38.394 


100.0 


43.808 


1 




3,264 


8.5 


3.578 




Middle Atlantic 


11,620 


30.3 


13,227 






6.435 


16.8 


7.076 






1.646 


4.3 


3.071 






6.346 


16.5 


6.738 




East South Central 


1.592 


4.1 


1.873 






2.369 


6.2 


2.698 






832 


2.2 


1.167 






3.667 


9.6 


3.743 






623 


1.6 


637 





'Revised to exclude health- professionals working primarily on patient 
care. 



62 



Table C-1. Seltctdd employ mtnt characteristics of scientisu in medical schools, 1965-71 





January 1965 


January 1967 


January 1969 


January 1971 


Item 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 






distribution 




distribution 




distribution 




distribution 




38.394 


100.0 


43.808 


100.0 


49,792 


100.0 


56,034 


100.0 


Employment status: 




















25,552 


66.6 


30,332 


69.2 


34,826 


69.9 


39,831 


71.1 




12,842 


33.4 


1 3,476 


30.8 


14,966 


30.1 


16,203 


28.9 


Field of employment: 




















7,154 


18.6 


7,563 


17.3 


7,692 


15.4 


8,561 


15.3 




30,722 


80.0 


35,531 


81.1 


41,064 


82.5 


46,464 


82.9 




518 


1.4 


714 


1.6 


1,036 


2.1 


1,009 


1.8 


Educational attainment: 


















Ph. D 


(a) 


(a) 


7,647 


17.4 


9,751 


19.6 


11,191 


20.0 


M.D.. D.O.S., etc 


(a) 


(a) 


31,035 


70.8 


34,896 


70.1 


38,403 


68.5 




(a) 


(a) 


2,169 


5.0 


2,192 


4.4 


3,488 


6.2 




(a) 


(a) 


2,957 


6.8 


2,953 


5.9 


2,952 


5.3 




29,970 


100.0 


34,964 


100.0 


40,027 


100.0 


45,488 


100.0 


Function: 




















11,780 


39.3 


14,843 


42.5 


17,416 


43.5 


22,231 


48.9 


Research and development . . 


12,983 


43.3 


1 3,821 


39.5 


15,581 


38.9 


16,335 


35.9 




5,207 


17.4 


6,300 


18.0 


7,030 


17.6 


6,922 


15.2 



'Not availabls. 



Table €-2. Number of scientists employed in medical schools, by geographic division, 1965, 1967« 1969« and 1971 





January 1965* 


January 1967* 


January 1969* 


January 1971 


Geographic division 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 






distribution 




distribution 




distribution 




distribution 




38,394 


100.0 


43,808 


100.0 


49,792 


100.0 


56,034 


100.0 




3,264 


8.5 


3,578 


8.2 


4,277 


8.6 


5,335 


9.5 




11,620 


30.3 


13,227 


30.2 


14,706 


29.5 


15,659 


27.9 




6,435 


16.8 


7,076 


16.2 


8,171 


16.4 


9,340 


18.7 


West North Central 


1,646 


4.3 


3,071 


7.0 


3,268 


6.6 


3,875 


6.9 


South Atlantic 


6,346 


16.5 


6,738 


15.4 


7,033 


14.1 


7,700 


13.7 




1,592 


4.1 


1,873 


4.3 


2,230 


4.5 


2,291 


4.1 




2,369 


6.2 


2,698 


6.2 


3,416 


6.9 


4,013 


7.2 




832 


2.2 


1,167 


2.7 


1,327 


2.7 


1,294 


2.3 




3,667 


9.6 


3,743 


8.5 


4,746 


9.5 


5,917 


10.6 




623 


1.6 


637 


1.5 


618 


1.2 


610 


1.1 



'Revised to exclude heatth-professionafs working primartty on patient 
care. 
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Tabtt C-3. Stitcttd characttristics of gradual t studtnts rtcaiving compt nsation for |Mrt*timf sarvictt as scitntlsts 
in mtdicat schools, by fittdand function, January 1965, 1967, 1969, and 1971 





January 1965 


January 1S67 


January 1969 


January 1971 


Field of employment 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


and function 




distribution 




distribution 




distribution 




distribution 




3,425 


100.0 


4.801 


100.0 


5.374 


100.0 


6.773 


100.0 


Field of employment: 




















1,356 


39.6 


2,142 


44.6 


1.933 


36.0 


2.772 


40.9 




1.970 


57.5 


2.537 


52.8 


3.266 


60.8 


3.808 


56.2 


All other scientists 


99 


2.9 


122 


2.5 


175 


3.3 


193 


2.9 




1,603 


100.0 


2.278 


100.0 


2,596 


100.0 


3.001 


100.0 


Function: 




















628 


39.2 


862 


37.8 


1,057 


40.7 


1,328 


44.3 


Research and development . . 


884 


55.1 


1.358 


59.6 


1.336 


51.5 


1,528 


50.9 




91 


5.7 


58 


2.5 


203 


7.8 


145 


4.8 



Tabit C-4. Number of ttchnicians tmploytd in m«dical schools, by fitid and function, January 1965, 1967, 1969. and 1971 





January 1965 


January 1967 


January 1969 


January 1971 


Field of employment 


Number 


Percent 


Number 


Percent 


Number 


'^ercent 


Number 


Percent 


and function 




distribution 




distribution 




distribution 




distribution 


Number of technicians 


16,153 


100.0 


19.800 


100.0 


20,138 


100.0 


21,350 


100.0 


Field of employment: 


















Life science technicians .... 


14,996 


92.8 


18,780 


94.8 


19,883 


98.7 


20,988 


98.3 




n/a 




n/a 




n/a 




4.625 


21.7 










Medical and health>related 


















n/a 




n/a 




n/a 




16,363 


76.2 










All other science technicians 


1,157 


7.2 


1,020 


5.2 


255 


1.3 


362 


1.7 


Function: 


















Research and development . . 


11,465 


71.0 


14,736 


74.4 


14,283 


70.9 


15,324 


71.8 




4,688 


29.0 


5.064 


25.6 


5.855 


29.1 


6,026 


28.2 



Note: Detail not available. 
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Tablf C-5. Current R&D wp9nd\Xum in mtdical schools. 1964. 1966. 1968. and 1970 



[Dollars in thousands! 





1964 


1966 


1968 


197 


D 


Item 


Amount 


Percent 
of total 


Amount 


Percent 
of total 


Amount 


Percent 
of total 


Amount 


Percent 
of total 




$440,057 


100.0 


$549,037 


100.0 


$703,043 


100.0 


$763,349 


100.0 


Character of work: 


377.455 
57.435 
5.167 


85.8 
13.0 
1.2 


468.895 
73.171 
6.971 


35.4 
13.3 
1.3 


592,440 
102.0C0 
8.543 


84.3 
14.5 
1.2 


613.384 
125.677 
24.288 


80.4 
16.5 
3.2 


Field of science: 


434.375 


99.9 


538.723 


99.4 


689.032 


99.2 


732.121 


99.1 


Biological 


96.108 
333.267 


22.1 
77.8 


130.724 
407.999 


24.1 
75.3 


177.957 
493.057 
18.018 


25.6 
71.0 
2.6 


181.087 

529.275 
21.759 


24.5 
71.6 
2.9 




515 


.1 


3.343 


.6 


5.468 


.8 


6.940 


.9 


Source of funds: 

Foundations and voluntary health 

State and local governments. . . . 


284.039 

29.536 
98.426 
11.493 
16.563 


64.5 

6.7 
22.4 
2.6 
3.8 


369.172 

' 34.191 
110.779 
13.546 
21.349 


67.2 

6.2 
20.2 
2.5 
3.9 


474.210 

42.573 
144.595 
18.078 
23.587 


67.4 

6.1 
20.6 
2.6 
3.4 


502.783 

50.009 
153.356 
24.692 
32.509 


65.9 

6.6 
20.1 
3.2 
4.2 



ERIC 



o 

UL 

o r 

X I 

5 2 

o 



111 



c 
o 

< I 

a 



5- 



o 



E 



i2 

< o 



O 



0) 

ii 0) 



M 2 

ui o 



i5 

< UJ 

o oc 

U. UJ 

il 

UJ Z 
IL 

o 
> 

UI 

> 




E 



E 

3 



e 



E 
o 

o 



3 



•i 



2 v) w 

c w • 5i 

^ u u ^ ^ 

« S £ 

.2 § c .S ? 

re c 

5 c -! 2 

.2 « S t2 

« « o - *- 

£? E » ^ o 

f^ w V) 2? ^ 

^1 2 0.2 

te at o ^ Ss 

o - " 

O 



or O 



S 53 £J 2 

o .r: •£ o 
5 -o J2 o. 

2 o c 5> <A 



2. 1> c/) 



^ r: 



5l< 



Ui IS C "5? C 

5 c ^ 5 > 



to c 

1 w 



o 



w ^ 2- « 



3 *- W r' >- - 
•O cu ^ — ^ 



5 >.= 



3 



CO 



•3—0 

X i> t: £ 
o ^ « 
^ :r &. c 



CO 



ERIC 



65 




B 

a 
i 



c 



E 
o 



c 
o 

6 2 



c 
o 

'0 

12 *^ 
c «o 
2 o 

O IS 

-|i 

III 

2 ^ < 



£ T 5 :S O 



o 5 



> C ^ 
r- S9 y> «^ *t7 

c c 



o c .2 ^ 

^ #1 fj 

•3 ^ S 2 .2 
.2 § c .S 

C *3 C <^ 
rt n o fc- 

lis II 

^ c/J ^ « £ 

Sac: 

o » o 5 

£i ^ S ^ 
o S ^ S 1' 

c t: s c9 

S2 W C w 




i> S c« rt 
O >T* « s 



2 « 



C3 

o 
c 

c5 



2? P ?1 



c 
c 

I- 



I 



•SO 

O CO 

"S a 

S g 

Ig 

ft, O 
C3 



23 O O 

2 = 5 

cfl CO C 

t/5 V- 

.- '^ c 
"t- r: c: o 

2 1 1 .-2 

" oil 



(/3 

VS ^ „ 

(/J 2S 

V5 



a o 



3 3 

3 52 

!2 o - 
.3 £ 



J3 c/j r-/ -V 



_, </5 
CO ••«• 

•O 3 



o 

CO ^ 



CO ^ «v« 



o .S 



o 
c 



(/J 



a> O „ 

- M= g 
.E ^.t:: 
•a 

a 13 .52 <*- 

§ &5 5 o 

l£ 

2 c ^ 5 
^ <« c S 
5 o s) 
S .2 1 ^ 

;C ^ CO 
•<S 3 O 

.E U« «o 



c 



ERiC 



65 



I 



o ^ 



< c o 

L» O O 

Q I 5 

uj > 2 

5 " ^ 

O - c 

CO " ^ 

cc 

LU 
Q. 

I -o 
* ** . c> 

E M 

• o 

M ^ 

3 * 

o o 
c •* 
~ o 

2 
•o 
7? 

B 
C 
O 



< 

Ol 



< 

Oi 

CO 



o 

CO 
UL 
O 



Z 



Z 

o 
o 

CO 



18 

o 
E 



< 



• 



8 

c o 
J. o 

^1 



o 
z 

< 



o 



H 
Z 

o 

Ui 

lu 
O 
Q 



VO 



H in 



m 



Ov CVI 



■a "3 

o 

w 3 



S s 



-3 'St 
o c 

1 



_ > 

•B, < cj u w S o 

25* <i->k iK-s «^ «^ 

^ r4 V) NO 

w 



•a 

•s 



.5 .Si •* 



VO 



ml I 

CVI 



CO 



1> M M 



5 

o 

£ o 



^ r* m 



on 



00 
* 

CO 



VO 
CO 



cvj cn| 

on! o 



VO 

on 



VO 


o 




ro 


on 


On 


ro 


VO 


CV] 


•> 








H 

on 





o » » 

^ -a « 

t> o 

>>> ^ 



CO 



CVJ 



CVJ- on" 



CVJ 



or 



3 

o 

5 1 



I 3 



-a 

1 1 

S o 



O 
CO 

on 

VO 



on VO 
c^ ^ 



00 
in 



crsoQ 



H 


H 


on 


on 


00 


00 










on 


on 



CO 



CO 

< 



X o 



a 

o 
c 



< 



ERIC 



66 



! ! 



VO r-ll0\^CVJ 

00 



2 1 



£ > 



•a s 



•ft ^ ^ w S w 

/->s ^ >^ 

« r« m 

iU >^ w «^ Vm/ nmo* 



VO 



00 



on 



on! 



VO 
•I 

00 

on 



VO 



onj o 



on 



8^^ 



on 



VO 



O 

on 

VO 

•< 

on 



•a s 

3 -a 

3 U 

O O 

< A 



^ r« CO 



IP 



on 



cvj on 



CVJ 



or 



OJ 



ON 



J2 t; S 



(/I .ij 



CO Oi 

CO 



o 

s 



on VO 



00 



0>0Q 



O 

00 

on 

VO 



on 
00 

ON 

on 



►J £ -J ^ 

w < V? 

2 OS > ^ 
m a 



CO 
OS 



s2 w ^ 



3= 



H 
Z 

u 
o 

w 
o 

Q 



a 00 

IT 



on-* 

CVJCV 



CVJ 



CVI 



UN 

H or 



CVJ 



cr\o 
CVJ 



00 

on 

CJN 

00 



VO 



CVJ 



o^ 



CNCVJ 

00 
on 



CJ> 

vo' 



on 

C5N 



S .3 



S2 ^ ^ 

w £ s 



«5 
a 

^ !* TJ -J 

I § § 1 
S U A« CO H 



E . 



3 

'S ^ 
=3 E 

> :u 

% ^ 

o o 
• * "o. 

• B 
c ^ « 

o 3 a 

• T- 
60 P* 

o ^ • 

*- c <« 

« g c 



•S3? 

c o ^ 

^ i 5 
2 6 ;3 

0 ui — 
a ct 

c c o 

? i? 

C «i g 
S 3 

s « ja 

H ^ .5 
^ o 
•*» ^ c* 

Si ^ >* 
€ S ^ 

^ o S 
S 

^ E o 
^3 ^ 

8 e-g 
oi^l 

" ♦* e 

1 S*-s 
•3 2 g 

^11 



66 



-ERIC, 



i 1" 



« 
cr 

0) 

E 



T3 CO 

c w 

Q..E 

i £ 

o 



■1 ^ 

5 2 

.E -c 

c i3 
o c 

c <o 

J3 3 
O 

^ >f 

c 

« S; 

•3 f5 

.s "I 

II 

c a. ^ 

5 

^ £ 

J OJ CO 



CO 



02 



Ui 



< ^ 
O ^ 



:2 



o 



o 



— ^ 



I C\J' 



C\J 



on 



n 



H 



00 



3 5 



c 

•a 



^ to 

^ e 4> 

2 1 5 

^ ^ .2: 

< u u 

^ CM CO 



s -I 
•& g 

.a 

O o 



O 

VO 



00 



H 



-66 



^ w 1^ w 

P ^ ^ <^ ^ 



-=3" I 



001 O 
H 



! 



CO 

CM 



t: 



o 

H 





OJ 








CVi 






00 


OvJ 







i! > 



— r 

i I t I H 



(00 



^ ii I ! OJ 
m H 



OJ 1 00 

OJ'OO 



•5 



— 



00 



00 I 



O "-^ cvj 

?5 25 25 



Oj! 



ON 

00 



OJI o 

' en 

ON 
ON 



ii ^ .^i 



'G 
c 
o 
'o 
o 
to 



CO w 



" fc- 

? 3 5 

X o 

m ^ <o 



00 

o 

OJ 
H 



VD 



3 
C 

a 

•a 

•a 

a> 
c 



c 
rj 

a 
E 

c 
a 

JC 
o 

Ic 
c 



J3 



o 
c 

Ui 

c 
o 

•a 
c 



0) 

E 



tr 

a. 



E . 
3 ^ 



o : 
Si 



CO 

< 



£0 



< 

H : 
O 
H 



I? 

o 



Q 



67 



"I '^"T 



h! il I 



on 



H 



e 5 



J3 ^ 



<N en 



CO 

Si 

I 



— rr- 
ll 

Oill 



H 



'1^ 



I 00 
CO 
ON 



onioo c\j 
cvj - 



cv, 



i: 



CVJ i 
O 

H 



C7\ 



Hi: I 



0\ 00 



1 — T 



1 1 CVJ 





-^^ 


CVJ 


CO 


CVJ^ 


CO 






H. 


-^^ 


1 


H 



2 

o 

< 



u — 



«5 5? 

^ (N CO 

1-4 0.^ W W 



0\ CO 
001 CVJ 



n — 

I 00 



>o ho >o 
ro I 



I i CVJ 



\0 



-4- 



CVi 



On 
00 



I I 

o :::: 
o o 



5 
O 

^> >^ 

«N CO rr «o 
w >^ w >^ 



CO 

o 

CVJ 

vo 

H 



CVJ 

CO 



3 
C 



C3) 



C3 

c 



JC 

o 
IE 
$ 
c 

3 

Q> 



c 

fO 



E 

t: 



CO 

2 = S 

pod' 
O O D 
< cy 
« W 



H : 
< 



^ O H CO 



1 



R oi Q ^ 



n4 

< ^ 



O 



CVJ 

or 



CVJ 



7n 



on( CVJ 



CO 



00 



IQ! Hj h!' CO 



• ON 



o 

ON cn 

CVJ 
H 



vo 



S 



H H 



ill 



CO 

o 

H 



i 

00 



00 CVJ 



5 



i 1 1 1 



•3 



O 

Og 

H 



9* = 



f3 — 

Si g 



E . 



3 



.5 3 

5 z 



ERIC 



67 



n 



UJ 
lU 

z 

5 
z 

UJ 

o 
z 
< 

CO 
H 
CO 

Z 

UJ 

< 

Ui 



< 
o 

Hi 

o 
< 
o 
z 

UJ 

CO 
H 
Z 

UJ 

O 
D 



UJ 

< 
D 
O 
< 

o 

o 
oc 

UJ 
CD 

D 
Z 

z 
g 

o 

UJ 
CO 



o 



a> « 
S ^ 

^ i 
S "I 

.S c 
u o 
•;5 
«2 o 

1^ 

a y 
.ft 

as 

o -a 



2L S 

E > 

0 s 

? E 

1 I 

^ I 

2C 

a> 

CO c 

-o *^ 



E 



Hi 
< 



s 

< 

H 



§ 

2 

b. 
O 
Q 



on 



0O( 



on 



on 



1 



3 

£ -a 



5 2 
•Eb 



•Si •* ^ 



.c 
O 

w 3 5 S s 5 S 



u S 



CM 



•X3 

c 



s o 



2^ ^ ^ /-V 

^ ^ r* m f 



O 



on 



o 

00 



ON H 
Lpj O 
CM 



CM 
CM 



CO 
ONl 



^ .a ^ 



< 



C w 13 



ON 



onvo 

CJN 



CM 
CO 
CM 



on 



CO 
CM 



3 

o 
c 

O 



CM 
O 

on 



00 
CM 

on 



on 



H 
o 
o 

on 



12 

U« 
O 



s 



o 
•a 



.a 



O « 

CO tVi 



CI 

3 



S{ /«*v 

o ^ f*^ *^ 

to W W W - ' 



o 
H 



•s 
••a 

UJ 



3) 

60 

c 
•5 



5 

o 



o 
z 

£ 

UJ 
UJ 

z 

5 

Z 

UJ 

O 

z 
< 

c/) 
UJ 

a 
z 

UJ 
UJ 

X 
Z 

O 
UJ 

> 

O 

CL 

s 

UJ 
C/) 

Z 
< 

z 
z 
a 

UJ 

UL 
O 

cc 

UJ 
flO 

z 

d 
z 
o 

o 

UJ 
C/) 



68 



I 



CO 



CO 



CO 
00 



c 

.55 :2 

^ i 



^ <S fO 



CVJ 



O 

CO 



CO 
OJ 



o 

CO 



jON 



VO 



VO 
CO 



2 

'5) 
< 



J 



ON 







s 






c 




■a 






o 


"a 


o 
c 






o 

u 






















CO 



c 
u 

-a 

II 

s o 



H 



o 



00 
CVJ 



00 

CVJ 
CO 





a 


•o 


z 


0) 


£ 




Ui 


c 


Ui 




Z 




a 


o 


z 




Ui 


c 

3 


O 


id-co 


AN 


a> 


CO 


.C 


Ui 




O 


o 


z 




Ui 












Ui 


>* 

.■a 


z 








z 






c 

I 


YED 




PLO 




S 


o 


Ui 


!s ml 


SN 


S 


ICIA 


& 


time s« 


Z 


CH 




Ui 


H 




U. 


O 


O 


igurcs 


flC 

Ui 
OQ 




S 


■g 


3 
Z 




ci 


g 

o 


5hc 


NOI 


E 




&) 


o 




Ui 




CO 






5 




o 








1 •The 





< 



00 
CO 



00 



H 



s 

D 



O 



-it- 



C\J 



C\J 
00 



H 

00 

VO 

H 
H 



00 
VO 
00 

VO 
H 



VO 
C\J 

o 

VO 



VO 
00 



C\J 
00 



o 

00 

H 

C\J 



NO 



•g 
'S 



00 

c 

■g 

u 

c 
Eb 
c 



c 



'•a 



c 

II 

"I 

C3w 



i 
•a 



c 



•a 



2 



o 



E . 

® CO 




68 



c 

c: 

to 
D 

cr 

>> 

> 
u 
s 

QQ 
O 



< 

o 

< 
u 
z 
< 

i s 

i o 



5 « 

1 
a 



05 
O 



CO o 



WW 



W o « 

Oh OQ 
PL) S t> 



tn 



> 

o 

PQ 
<J 

;^ 

o 

05 



<J W OT W 

^\ a** 



o 

H Q 



►-5 
O 



05 
Q 



H W W Q 



05 



O 



O 
Q 



O 



Q £» £» 
|q <J 



Q /-^ 

00 S O 



C» C» piQ 

W p 05 



05 



^ w g 

05 



Q 



^2 

^ 05 



o 

Oj pq 05 



X 

05 
O 



05 Q 
PQ <J 



«0- 





























• 


•P 








0) 


CO G) 






t)0 






'O 


0) d 




a 


p ^ 




0) 


^ -P <D 


H 0 


u 


1 


CO 


a «iH 










H 


•H 0 


•H CO 


•P 


a> 




^ -P 


cd 




0 CO 






0) u 


8 


1 




ra 0 






I 






0) 




^■^ 




CO 


CO 


0 CO 
C 0) 








•H -P 




•P 

d 


CO ^ 


0) 








CO 


0 -p 






0) 


•H CO 








•P 0) 


CO 






S 'O 




a; 


+3 0) 


0) 2 
•p 3 


•p 




•H TD 


0 




•P P 


♦H 




CO 


2 






0) 




c: a 


0 


CO 


•H d 


•H 


TD 


0) 




0) 








CO 0) 


CQ 


•p 


P CQ 


0) CO 


0) 




0) 


CO 0) 




0) 




0) ^ 


0) 




0) P 


•P H 

C ci5 


H 
H 
0 




4^ OJ • 

+5 CQ 
0 0) 


0) -P 

b ^ 


a 


0) 

•p 


P< X 
0) .H P 
^3 -P 


H 


§ 




CQ QJ rrJ 
0) P< ^ 






0) 
TD 




CO 
0) 


•H 

CO 


CO 0) ^ 


•P 0) 


•H 




0) >^ 


•H TD 


•P 


1 






•H 






CO 0 


CO 

u 


CO 








u 






> 






P 0) 


•H 






S -P 

ii 














0) 0 0) 


•H 


•p 






0) +5 


CO 




Q H 

1^^ 


^ CO 
B Q) 





69 



O • 73 • 6 



02 « 

t-H O 

El 



CO 

o 



cog w 

lo 15 U 

<M <; 

Cffi H M *^ 

iz; Jz; 
K-i W 

w >< 

E-i W 

:z; 



O 



Ah 
Ah 
< 

a 

Eh 



O 



Q 

Q Eh 
W « 
O 
Ai 



„ Ah _ 

wo 

ffl o w 



U3 

eg 



•H to 

O to 

H O 
O 

t§ 

p P3 

o 

to 
6 

•H 

to 0) 

0) to 

to 0) 

0) u 
•P H 

a 
h ^ 
^1 

•H 5 
+> 0) 

to o 

0) 

g -p 
C 1 

•H 

0) +> 
^ to 
EH 0) 



to 



0) 

w 

S 
I 

+> TD 
. H 



0) P4 



o 
to 



to 
to 

0)^(1} 



H 
0) 

u 

o 

to 

o 
to 

0) 



•H 

to 

0) 
0) 

H 
O 

•H 

to 

0) 
H 



0) 
to 

0) to 



O 



-P 



§ 

to 
u 

0) 



CD 



to 

0) 

u 

C 0) O 0) 

J § 

B K ^ ^ 



o 

Q) 
•H 

o 

0) 

to 

0) 



to p 

0) G 
to 

0) 0) 

^ to 

•P 0) 

0) S 

u 



o 

•P 



to 
u 



to 

O 



0) to 

^ -p 

to 
o 
o 



H 
H 
+> 

6 o 
<D 0) 
+> U 

H 



to 

cvj to 

H 0) 



i—i 

0) 



0) 

+5 



to 
to 

O (1) 



0) _ 

O 
•H 

O 

I 

to 



I u 
•P 

'i 



to 



to 

0) 

I 

•H 



o 



o 

+> 
o 

to . . 



1—1 



o 
p< 

to 

0) _ 

-P 
p to 
to 

^■^ 

- 1 

0) ra -P 
^ 0) o 

•p +> 
u 

o +> 

0) 0) 

^ to 



1 +3 



5 +> 

0) *H 
to o 

o 

^ to 
o to 



! H 
CO 
: +> 

+> 
+> 

0) 

to 

0) 



0) 



P< to ^ 
0) 0) 

-P 



to 

0) 
H 



69 



i 



o 

C 

o 



o 



o 
o. 



C 

a. 

K 



2 8* 
•SI 

o 2 
o 

5^ 



Z 
u 
S 

c: 

b3 

>^ 
< 

&: 

b3 
Q 
U 



U 

o 

H 

Q 
CO 

o 

Q 
U 



•5 8 8 

•a A £ 
O 



CO 



CO 



0^ 

IT 



t3 

H 



PQ 



.S 



IT 
00 

o 

H 



i2 



-3 S. 



o 
o 
S 



o w 
CO 



o 

t 
G 

5 !§ *5 
w w 



^ ^ 



id 



B 

a 



0-5 



o o 



o 
z 
s 

111 
III 

z 

o 
z 

III 

Q 

z 
< 

III 
u 
z 

III 

u 



U 

< 

III 
u> 
III 



» III 
o 
o 
z 
< 

z 
o 

u 

3 
Z 

P 



5 
z 



U 



0> 

c 
« 

c 
o 

M 

0) 
u 
C 



C 

e> 
E 
t 
o 
a 

TJ 
C 

o 

c 
o 



•8? 

C V 

s-s 



5-* 
5s 



c 
ti 
c 



ERLC 



71 



2: 



04 



CM 
00 



5 



CM 















^* 






CO 




IT 


0 








•> 




H 


0^ 


H 


00 


CV 


cv 


H 


in 




v.— ' 








-cf 


rf> 


cv 


in 


IT 


ON 




00 


•1 


* 




00 


tn 








H 


H 







f5 ^ g 

2 a 
n u 13 

4^ 

«^ ca CO 



to 



cn o 

c >» 

o w 



CJ. © 



ce. 




c 




.2 




*S 












1 


•2 




!§ 




*o 


Po 


So 








2. 



0> 



•19 cs 



i 



c 5 

3 cs 
•3 o 



3 
o 



O 

z 

s 

III 
Z 

o 
z 

III 

o 
z 
< 

I/I 
III 

u 
z 



X 

< 



n 

ui 

o 
o 
z 
< 
z 
o 

3 
oe 

h- 

z 
o 

u. 

i/i 
III 



o 
z 

III 
X 

UI 



J) 



c 



c 
c 



X 



c 
« 

E 

r 
o 
a. 
« 

tj 
c 
o 

c 
.2 

u 
3 



•2? 

IS 

C U 

• c 
a « 

s • 
1 2 

a • 



E • 
St Z 



£3 



can 



00 



ON 



q 



•5 5 fe 

U Oi ^ 14 04 c/} o 



o 



in 



^1 



5 E 

5 4) 

8 « 

C 0) 



o > 

S o 
X «c 

S! o 

s s 

2 

to 

If 

i g. 

■£ o 
* c 
o .2 

II 



ERIC 



71 




ERIC 



72 



o 



CM 



ON 



t ON O 

|00 H 



00 
CVJ 

o 

CVJ 



J- 



i 

CVJ 

lA 



001 
l/N 



ON 



- CVJ 
CVJ 

o 

CVJ 



o 



3 



o 

•5 

* «> 

? 5 

•c * «5 

? 3 
u £ ai 



8 

•g a 

Oi CO 



t 




t 


CO 


1 


1 


00} 


00 














o 


















• 








CO 






















\ 
1 




1 


H 


OS 


ITN 


1 


1 


1 

i 






^' 


00 
















CO 






CVJ 


VO 

• 








' u \ 






H j 


VO 








1 




i 

1 




VO 


1 


J- 


H 


"A 


3 


t 

! 1 




00 




H f 




1 












. O 




























1 




oo 




i 


HI 


J- 












i 






















1 


CVJ 








t 


onJ 


L^ 














CVJ5 


C\ 








O 






001 


On 
























CVJ 






CVJ 




















































*N 










*X| 












> 












































u 
















«> 

u 
















c 
















3 
















c 
















B 
















c 










\i 
















z 


S 


M 




8 


m 




8 

C 


s 

c 


ofa 


•c 


■1 








•s 


•8 


I 


Endnce 


,1 

£ 


Mtthcir 


Ufescil 


Psychol 


Social* 


Other* 


a 

(2 


m 




o 




«> 









t 


oo 


1 


V r\ 
MJ 


t 


1 


1 










/-t\ 






















1 


f*n 














1 










OU 






j 


ou 


1 




1 


Q 


1 






»7 




H 




H 






o j 


CVJ 








H 
































QJ 






1 


QJ 




i 










^ ! 




1 


■ 

t 


t 


CO 


1 




1 


00 








V 

MJ 






CVJ J 


CO 








ir\ 






CO, 






















! 




J- 








(A 




t 










i 

! 




t 




1 


ON 


t 


1 


H 










VO 






-4- 
















lA 


OO 
















•> 








o 






H 


CVJ 








CVJ 








CVJ 




















CN 




CN 


CN 


CN 




<N 




CN 




> 




























*X| 


1 














Ji 
































a 
















s 
















B 
















c 
o 
















•2 










2 


s 


C 

• «> 


i 


S 




M 
«> 

o 
c 


8 

C 






S 








«» 




E 


1 










■s 












-g 


•a 

1 






w £ 


Z 








O 


r 


w ^ 


(J 



























8 


















^: 
























• 
































































u 


fii£ 




«J 


Q 






Q 




H 


< 








U 






H 






< 








z 






fid 






o 






bu 






CO 




Si 


1 










O 






z 




d 


1 




z 






u 




z 

O 


HON 






o« 


z 




w 


RSO 






8! 


z 


o 




u« 




o 


o 


8 


u 


u 


< 


21 




RE 


z 


z 


< 



ERIC 



72 



I 



List of Federally Funded Research and i 
Administered by Universities and Unive 



Appendix D 



Statistical Tables 

University-Administered Federally Funded 
Research and Development Centers 
(Part II) 



D-l. Selected employment characteristics of scicntitlc 
activities in university-administered ri-RDCs, Jan- 
uary 1971 75 

D-2. Number of scientists am! engineers employed in 
university-administered Fedcrany Funded Research 
and Development Centers, by field of employment 
1965, 1967. 1969, and 1971 .*. . . 

D-3. Current R&D expenditures in univcrsiry-adminis 
tered FFRDC's by character of work, 1953-70 ... 

D-4. Selected financbl characteristics ef scientific activ- 
ities in university-administered FFRDC's, 1970. ... 76 



75 



76 



DEP.ART.MENTOF DEFENSM 
Department of the Army 

Army Nlat hematics Center (University of Wisconsin). 
Center tor Research in Social Systems (American Uni- 
versity). 

Department of the Navy 

Applied Physics Laboratory (Johns Hopkins University). 
.Applied Physics Laboratory (University of Washington). 
Center for Naval Analyses (UnK'crsity of Rochester). 
Ordnance Research Laboratory (Pennsylvania State Uni- 
versity). 

• Department of the Air Force 

Lincoln Laboratory (.Massachusetts (astitute of Technolo- 
gy). 

DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE 
Office of Education 

Center for the Advanced Study of Educational Admin- 
istration (University of Oregon). 

Center for Research and Development in Higher Educa- 
tion (University of Californb). 

Center for Research and De^'elopment for Learning and 
Rcn:ducation (UnK-ersity of Wisconsin). 

Center for the Study of the Evaluation of Instructional 
Programs (UnK'crsity of California). 

Center for the Study of Social Organization of Schools 
and the Learning Process (Johns Hopkins University). 

Coordination Center for the National Program in Early 
Childhood Education (University of Illinois). 

Learning Research and De\'elopment Center (University 
of Pittsburgh). 

Research and Development Center in Educational Stimu- 
lation (University of Georgb). 

Research and Development Center in Teacher Education 
(University of Texas). 

Stanford Center for Research and De^'elopment in Teach- 
ing (Stanford University). 



All of the org.ini7ations listed here were designated hy the 
Fcdcr.it Council for Science and Technology to he FFROC's in 
ucademtc year 1969-70. 



ERIC 



73 



List of Federally Funded Research and Development Centers 
Administered by Universities and University Consortia^ 



ally Funded 
nters 



tcntiHc 
*s. Jan- 

75 
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csearch 
lymcnt. 

... 75 
li minis- 
> . . . . 76 
w activ- 
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DI-PARTMENT OF DEI-ENSB 
Department of the Army 

Army Mathematics Center (University of Wisconsin). 
Center I'or Research in Social Systems (American VrA- 
vcrsity). 

Department of the Navy 

Applied Physics Liboratory (Johns Hopkins University). 
.Applied Physics Laboratory (University of Washington). 
Center tor Naval Analyses (University of Rochester). 
Ordnance Research Laboratory (Pennsylvania State Uni- 
versity). 

Department of the Air Force 

Lincoln Laboratory (Massachusetts Institute of Technolo- 

DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE 
Office of Education 

Center for the Advanced Study of Educational Admin- 
istration (University of Oregon). 

Center tor Research and Development in Higher Educa- 
tion (University of California). 

Center for Research and Development for Learning and 
Recducati'H* (University of Wisconsin). 

Center for the Study of the Evaluation of Instructional 
Programs (University of California). 

Center for the Study of Social Organization of Schools 
and the Learning Process (Johns Hopkins University). 

Coordination Center for the National Program in Early 
Childhood Education (University of Illinois). 

Learning Research and Development Cc .or (University 
of Pittsburgh). 

Research and Development Center in Educational Stimu- 
lation (University of Georgia). 

Research and Development Center in Teacher Education 
(University of Texas). 

Stanford Center for Research and Development in Teach- 
ing (Stanford University). 



ATOMIC ENERGY COMMISSION 

Ames Liboratory (Iowa State University of Science and 
Technology). 

Argonne National Laboratory (University of Chicago and 
Argonne Universities Association). 

Brookhaven National Laboratory (Associated Universi- 
ties, Inc.). 

Gimbridge Electron Accelerator (Harvard University and 
Massachusetts Institute of Technology). 

Lawrence Radiation Laboratory. Berkeley and Livermore 
(University of California). 

Los Alamos Scientific Laboratory (University of Cali- 
t'ornia). 

National. Accelerator Laboratory (Universities Research 

Association). 
Oak Ridge Associated Universities. 
Plasma Physics Laboratory. (Princeton University). 
Princeton-Pennsylvania Accelerator (Princeton University 

and University of Pennsylvania). 
Stanford Linear Accelerator Center (Stanford University). 

NATIONAL AERONAUTICS AND SPACE ADMINISTRA- 
TION 

Jet Propulsion Laboratory (California Institute of Tech- 
nology). 

Space Radiation Effects Laboratory (College of William 
and Mary). 

NATIONAL SCIENCE FOUNDATION 

Arecibo Observatory (Cornell University). 

Cerro Tololo Inter-American Observatory (Association 
of Universities for Research in Astronomy, Inc.). ' 

Kitt Peak National Observatory (Association of Universi- 
ties for Research in Astronomy, Inc.). 

National Center for Atmospheric Research (University 
Corporation for Atmospheric Research). 

National Radio Astronomy Observatory (Associated Uni- 
versities, Inc.). 



All of the organizations listed here were designated by the 
Fedcr.ll Council for Science and Technology to be KKRDC's in 
academic year 1969-70. 
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The institutions comprising the membership of 
the managing consortia are as follows: 

Associated Universities, Inc. 
Columbia University 
Cornell University 
Harvard University 
Johns Hopkins University 
Massachusetts Institute of Teehnology 
University of Pennsylvania 
Princeton University 
University of Rochester 
Yale University 

Association of Universities for Research in Astronomy, Inc 
University of California 
University of Chicago 
Harvard University 
Indiana University 
University of Michigan 
Ohio State University 
Princeton University 
University of Texas 
University of Wisconsin 
Yale University 

University Corporation for Atmospheric Research 
University of Alaska 
University of Arizona 
University of California 
Catholic University of America 
University of Chicago 
Colorado State University 
University of Colorado 
Cornell University 
University of Denver 
Florida State University 
University of Hawaii 
Johns Hopkins University 
University of Maryland 
Massachusetts Institute of Technology 
University of Miami 
University of Michigan 
University of Minnesota 
University of Missouri 
New York University 
University of Oklahoma 
Pennsylvania State University 
St. Louis University 
Texas A&M University 
University of Tcxar 
University ofUtah 
University of Washington 
University of Wisconsin 



Oak Ridge Associated Universities 
University of Alabama 
University of Arkansas 
Auburn University 
Catholic University of America 
Clemson University 
Duke University 
liinory University 
Fisk University 
University of Florida 
Florida State University 
University of Georgia 
Georgia Institute of Technology 
University of Kentucky 
Louisiana State University 
University of Louisville 
University of Maryland 
Medical College of Virginia 
Meharry Medical College 
University of Miami 
University of Mississippi 
Mississippi State University 
University of North Carolina 
North Carolina State University 
North Texas State University 
University of Oklahoma 
University of Puerto Rico 
Rice University 
University of South Carolina 
Southern Methodist University 
University of Tennessee 
University of Texas 
Texas A&M University 
Texas Christian University 
Texas Women's University 
Tulanc University 
Tuskegee Institute 
Vanderbih University 
University of Virginia 
Virginia Polytechnic Institute 
West Virginia University 
College of William and Mary 
University Research Association 
University of Arizona 
Brown University 
California Institute of Technology 
University of California - Berkeley 
University of California - Los Angeles 
University of California - San Diego 
Carnegie Mellon University 
Case Western Reserve University 
University of Chicago 
University of Colorado 
Columbia University 
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rmbership of Oak Ridge Associated Utiiversities 

S : University of Alabama 

University of Arkansas 
Auburn University 
Catholic University of America 
Cleinson University 
Duke University 
limory University 
I'isk University 
University of Florida 
I'lorida State University 
University of Georgia 
Georgia Institute of Technology 
University of Kentucky 

Xstronomy. Ine. Louisiana State University 

University of Louisville 
University of Maryland 
Medical College of Virginia 
Mcharry Medical College 
University of Miami 
University of Mississippi 
Mississippi State University 
University of North Carolina 
North Carolina State University 
North Texas State Univcrsiiy 
University of Oklahoma 

'// University of Puerto Rico 

Rice University 
University of South Carolina 
Southern Methodist University 
University of Tennessee 
University of Texas 
Texas A&M University 
Texas Christian University 
Texas Women's University 
Tulane University 
Tuskcgee Institute 
Vandcrbilt University 
University of Virginia 
Virginia Polytechnic Institute 
West Virginia University 
College of William and Mary 
University Researeh Association 
University of Arizona 
Brown University 
California Institute of Technology 
University of California • Berkeley 
University of California - Los Angeles 
University of California - San Diego 
Carnegie Mellon University 
Case Western Reserve University 
University of Chicago 
University of Colorado 
Columbia University 



Cornell University 

Duke University 

I'lorida State University 

Harvard University 

University of Illinois 

Indiana University 

Iowa State University 

University of Iowa 

Johns Hopkins University 

University of Maryhind 

Massachusetts Institute of Technology 

Michigan State University 

University of Michigan 

University of Minnesota 

University of North Carolina ■ Chapel Hili 

Northwestern University 

University of Notre Dame 

Ohio State University 

University of Pennsylvania 

Princeton University 

Purdue University 

Rice University 

University of Rochester 

Rockefeller University 

Rutgers, the State University 

Stanford University 

State University of New York • Buffalo 

State University of New York • Stony IJjpok 

Stevens Institute of Technology 

Syracuse University 

University of Texas 

University of Toronto 

Tulane University 

•Vanderbilt University 

University of Virginia 

Washington University - St. Louis 

University of Washington 

University of Wisconsin 

Yale University 

Argonne Universities Association 
Carnegie Mellon University 
Case Western Reserve University 
Illinois Institute of Technology 
Indiana University 
Iowa State University 
Kansas State University 
Loyola University 
Marquette University 
Michigan State University 
Northwestern University 
Ohio State University 
Purdue University 
St. Louis University 
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University of Arizona 
University of Chicago 
University of Cincinnati 
University of Illinois 
University of Iowa 
University of Kansas 
University of Michigan 
University of Minnesota 
University of Missouri 
University of Notre Dame 
University of Wisconsin 
Washington University - St. 
Wayne State University 



Table D*1. Scientists and engineers employed in university-administered F 
sponsoring Federal agency, field of employment, and function, Januai 



Sponsoring Federal agency 



Louis 



Total 

Sponsoring Federal agency: 

Atomic Energy Commission. . . . 

Department of Defense 

National Aeronautics and 

Space Administration 

National Science Foundation . . . 
Department of Health, Education, 
and Welfare 



Total 
number 



1 1 ,339 



6.891 
2,140 

1.696 
345 

267 



Scientists ati 



Engineers 



5,127 



2,540 
1,375 

1.102 
109 



Field of employmc 



Physical 
scientists 



4.321 



3,402 
400 

332 
187 



Mathemati 



1.090 



56/ 
274 

196 
49 



"Federally Funded Research and Development Centers. 
**lncludes psychologists, social, and life scientists 



Table D*2. Number of scientists and engineers employed in univers 
Funded Research and Development Centers, by field of employment, 







Fede 




Research and 


Field of employment 






1965 


1967 


Total 


11.017 


10,732 




4,969 


4,779 


Aeronautical 


204 


184 


Chemical 


263 


28£ 


Civil 


180 


175 




2,194 


2,092 


Mechanical 


1,311 


1,331 


Other engineers 


817 


709 


Physical scientists 


4,247 


4,343 


Chemists 


1,254 


1,307 


Earth scientists 


152 


147, 


Physicists 


2,357 


2,569 


Other physical scientists 


484 


32C 


Mathematicians 


952 


975 


Life scientists 


653 


450 


Agricultural 


37 




Biological 


436 


336 




180 


114 


Psychologists 


109 


106 


Social scientists 


87 


79 


Economists 


4 


4 


Sociologists 


13 


7 


Political scientists 


13 


20 


Historians 


(NA) 


(NA) 


Other social scientists 


57 


48 




75 



I m f mm m l"- |il 



Table 0-1 . Scientistt and engineers employed in university •administered FFROC's/ 
sponsoring Federal agency, field of employment, and function. January 1971 



by 



Scientists and engineers 







Field of employment 




Total number 


Sponsoring Federal agency 


Total 
number 


Engineers 


Physical 
scientists 


Mathematicians 


Dther 
scientists^ 


Full-time 
equivalents 


in research 
and 
development 


Total . 


1 1 .339 


5.127 


4.321 


1.090 


801 


11.166 


11.151 


Sponsoring Federal agency: 
















Atomic Energy Commission 

Department of Defense 

National Aeronautics and 


6.891 
2.140 


2.540 
1.375 


3.402 
400 


562 
274 


387 
91 


6.771 
2.137 


6.760 
2.112 


Space Administration ....... 

National Science Foundation 

Department of Health. Education. 


1.696 
345 


1.102 
109 


332 
187 


196 
49 


66 


1.694 
342 


1.696 
323 


and Welfare 


267 


1 




9 


257 


222 


260 



^Federally Funded Research and Development Centers. 
**lncIu{Jes psychologists, social, and life scientists 



Table D-2. Number of scientists and engineers employed in university -administered Federally 
Funded Research and Development Centers, by field of employment. 1965. 1967. 1969. and 1971 



Field of employment 



Federally Funded 
Research and Development Centers 



January 



1965 



Total 

Engineers 

Aeronautical 

Chemical 

Civil 

Electrical 

Mechanical 

Other engineers 

Physical scientists 

Chemists , 

Earth scientists , 

Physicists 

Dther physical scientists , 

Mathematicians 

Life scientists 

Agricultural 

8iological , 

Medical 

Psychologists 

Social scientists 

Economists 

Sociologists 

Political scientists 

Historians 

Dther social scientists . . 



1 1 .01 7 



4.969 



204 
263 
180 
2.194 
1.311 
817 



4.247 



1.254 
152 

2.357 
484 



952 
653 



37 
436 
180 



109 
87 



4 
13 

13 
(NA) 
57 



1967 



10.732 



4.779 



184 
288 
175 
2.092 
1.331 
709 



4.343 



1.307 
147 

2.569 
320 



975 
450 



336 
114 



106 
79 



4 

7 
20 
(NA) 
48 



1969 



1 1 .502 



5.050 



183 
293 
142 
2.185 
1.459 
788 



4.415 



1.270 
85 
2.673 
387 



1.091 
424 



333 
91 



173 
349 



45 
33 
17 
12 
242 



1971 



11.339 



5.127 



172 
244 
149 
2.239 
1.336 
987 



4.322 



1.203 
23 
2.61? 
484 



1.090 
383 



306 
77 



94 
323 



41 
34 
13 
10 
225 



75 



Table 0-3. Current R&D expenditures in university-administered FFRDC's, by character of work, 1953-70^ 



[Dollars in millions) 







Basic research 


Applied research 


Development 


Year 


Total 


Amount 


Percent 


Amount 


Percent 


Amount 


Percent 






of total 




of total 




of total 




$121 


$ 33 


27.3 


$ 44 


36.4 


$ 44 


36.4 




141 


39 . 


27.7 


51 


36.2 


51 


36.2 




180 


49 


27.2 


65 


36.1 


66 


36.7 




194 


51 


26.3 


71 


36.6 


72 


37.1 




240 


65 


27.1 


86 


35.8 


89 


37.1 




293 


78 


26.6 


102 


34.8 


113 


38.6 




338 


92 


27.2 


119 


35.2 


127 


37.6 




360 


97 


26.9 


122 


33.9 


141 


39.2 




410 


115 


28.0 


135 


32.9 


160 


39.0 




470 


136 


28.9 


155 


33.0 


179 


38.1 




530 


159 


30.0 


170 


32.1 


201 


37.9 




629 


191 


30.4 


202 


32.1 


236 


37.5 




629 


208 


33.1 


204 


32.4 


217 


34.5 




630 


227 


36.0 


207 


32.9 


196 


31.1 




673 


250 


37.1 


219 


32.5 


204 


30.3 




719 


276 


38.4 


231 


32.1 


212 


29.5 




725 


275 


37.9 


210 


29.0 


240 


33.1 




737 


269 


36.5 


216 


29.3 


252 


34.2 



«See appendix D for the hst of universityadministered Federally t'Estirnates derived from related information; no survey 
Funded Research and Development Centers surveyed m 1970 this year. 



Table D-^,. Selected financial characteristics of scientific activities in university-administered FFRDC's.^ 1970 



[Dollars in thousands] 



Federal agency and geographic division 


Number of 
FFRDC's 


Research and development expenditures 


Current expenditures 


Capital^ 
expenditures 


Total^ 


Basic 
research 


Applied 
research 


Development 




35 


$736,847 


$268,732 


$215,587 


$252,528 


$163,328 


Sponsoring Federal agency. 
National Aeronautics and 


11 
7 

2 
5 

10 


465.440 
131 .450 

104.238 
26.048 

9.671 


195.711 
7.329 

34.350 
26.048 

5,294 


159.106 
30.353 

23.398 


110.623 
93.768 

46.490 


138.923 
2.597 

13,782 
7.808 

218 


Department of Health, Education, 


2.730 


1.647 


Geographic region: 


7 
6 
10 
12 


140.796 
101,971 
67.412 
426.668 


57.133 
48.750 
11.384 
1 51 .465 


29,143 
14.1 52 
17.315 
154,977 


54.520 
39.069 
38.713 
120.226 


24.546 
57,145 
3.220 
78,41 7 



^Federally Funded Research and Development Centers. 
**lncludes $2.7 million in non»Federal funds. 
^Includes $1.1 million in non-Federal funds. 
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Appendix E 

Reproduction of Covering Letter 
and Instructions^ 



'The questiunnaires used in the survey are reproduced in appendixes B, C, and D. NSF Form 41 1 
in appendix C was used tu ubtain data fur the university ur college as a whole, while NST Form 412 
was used to obtain separate data for medical schools and university .ad ministered FFRDC's, 
respectively. 
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